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WHAT’S 


These are dollars that are paid out every 
day for Worthington compressors. They 
reveal a few of the extra or “*hidden values” 
that make the compressors worth most for 
the dollars invested. But even more im- 
portant, they give a clue about real com- 
pressor values. 

Today, rising costs and minimum profits 
compel every buyer to scrutinize com- 
pressor dollars more closely—to make 
sure they contain a full measure of value. 
In fact, your problem in determining the 
true value of a quotation is more difficult 
—but more important—than ever before 


COMPRESSOR DOLLARS 


WWTEGRATED SALES/SER 


THE 


What do we suggest? You must, of 
course, evaluate the price—dig for the 
“hidden values” buried in each manufac- 
turer's offering with increased diligence. 
You can be sure that the values of prices 
will separate very quickly, because ‘*hid- 
den values” vary sharply in the compressor 
market today. 

To help you isolate and evaluate com- 
petitive compressor offerings, we have 
prepared an objective ‘‘Compressor Evalu- 
ation Guide.” This booklet points out the 
six key areas of judgment required for 
compressor evaluation and details them 


ANALOG COMPUTERS. & 


DIGITAL / 


DESTRUCTION TESTING) 


SS 
FEATHER VALVES 


PRICE? 


in full. Ask your Worthington Representa- 
tive for this booklet or write Worthington 
Corporation, Dept. 36-18, Clinton Street 
and Roberts Avenue, Buffalo, N. Y. In 
Canada, Worthington (Canada) 
Brantford, Ontario. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 


Cu 


FIT 


Research & Development 


The new, Appleton ““CES-CESD” type recep- _—simplicity—the push-pull operating ease and 
tacle Unilet and matching plug is feature- | these Appleton convenience features... 


packed to give you outstanding performance design e of gine with 

certain other brands pressure-type solderless receptacle connectors 
for all industrial equipment requiring heavy ie exclusive plug-locking slide mechanism « smooth surfaces, chamfered 
duty circuit breaking outlets without disconnect edges © concealed cable clamp e choice of 30-ampere, %” hub or 60- 
switches ahead of the outlet. ampere, 1%” hub in CES or CESD types e and the quality construction 


that meets most installation requirements; CES for Class 1, Groups C and 


You will particularly like the installation D—CESD for Class 1, Group D. 


Wherever hazardous area installations or replacements are made, you can depend upon this latest Appleton 
development to give you safe, foolproof protection. Write today for full details—bulletin No. CES 660. 


Sold through franchised distributors only 


Also manufacturers of: 


electric company Hand Camp 


Explosion- 
Proot 


1701 Wellington Avenue, Chicago 13, Illinois 
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BEGoodrich 


REORDERED 14 TIMES 


Twenty-two years ago B. F. Goodrich 
Chemical Company put in their first Bird 
Continuous Centrifugal at their Niagara 
Falls plant. 


Now, Birds are also on the job at their 
Louisville and Avon Lake plants in this 
country and at associate or subsidiary 
company plants in Canada, England, Bra- 
zil, Mexico, Japan and Australia as well — 
twenty-nine Birds in all. 


When selecting solid-liquid separation 
equipment you will find it profitable to deal 
with a machine builder that possesses this 
kind of application engineering history. 


Bird Machine’s recommendations (backed 
by pilot scale tests at the Bird Research and 
Development Center, if need be) are unpreju- 
diced because Bird builds a comprehen- 
sive range of centrifugal, vacuum and 
pressure separation equipment. 


MACHINE 
company 
BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID 
SEPARATING EQUIPMENT 


Operators of the Bird Research and Dovebeqenent Center for pilot-scale 
testing to determine the correct equipment for the job. Yours to use. 


Application Engineering Offices EVANSTON, ILL. ATLANTA, GA. 
HUNTINGTON, W. VA. WALNUT CREEK, CALIF. 
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COVER: Magnification shows polystyrene 
spheres encapsulated in black aluminum 
(top), and pellets of solidified citrus-oil 
corn-syrup emulsion (bottom). 
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Hackney insulated 
transports for con- 
trolled or constant tem- 
perature applications 
of liquefied compressed 


gases, etc. 


Single- or multi-com- 
partment, noninsulated 
Hackney pressurized 
transports for other 
chemical and petroleum 
products, 


very load pay load 


with Hackney pressurized transports 


Whether you haul liquefied compressed gases at 
controlled or constant temperatures—or com- 
modities such as LP-gas, refrigerants, anhydrous 
ammonia, etc.—you put profit in your pocket with 
Hackney transports. 

Our engineers design and build stronger, lighter 
transports with increased pay-load capacity to give 
you more money mileage for your investment... 
more years of dependable service with minimum 
maintenance and repair. 

Compare these Hackney features 
Hackney pressurized transports can be fabricated 
of any material needed for the service, including 


high-strength T-1 steel, or various other steels, 
alloys, or stainless steels. Superior welding tech- 
niques provide stronger, smoother welds; stress 
relieving and X-ray and Magnaflux inspections are 
available when required. Added safety, too, with 
vapor-proof lights, wiring and junction boxes; 
relief valves and other valving protected against 
collision damage. Rear-end assembly is built of 
highest quality, nationally known components. 

Let Hackney quality advantages and safety 
features work for you to increase pay loads. Your 
nearest Hackney representative will furnish com- 
plete specifications, or write to us direct. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products Since 1902 
1447 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 


COMPRESSED GAS CONTAINERS FROM 1 TO 30,000 GALLONS 
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highlights of this issue 


CUT OVERDESIGN, BOOST PROFITABILITY 


“Many designers,” writes Charles Carroll of Dow Chemical, 
“seem to forget that the principal purpose of building a 
plant is to enable a product to be manufactured and sold 
at a profit, rather than creating a structure that the 
designer can point to with pride.”’ But what incentive is 
there for the project engineer to gamble on design innova- 
tions that could reduce costs? And what production 
manager in his right mind would approve such risk-taking 
in a plant he was going to operate? In this provocative 
article (p. 113), Mr. Carroll analyzes the factors that 
encourage overdesign, and recommends organizational pro- 
cedures for obtaining operable plants at minimum cost. 


NEW TECHNIQUES FOR MAKING CAPSULES 


Maybe it doesn’t rate as a full-fledged chemical engineering 
unit operation, but encapsulation is getting a lot of attention 
today. Latest news is from National Research Corp., about 
its vacuum process for encapsulating solids (p. 52). This 
process will be developed further, under Air Force contract, 
for encapsulation of ingredients for solid propellants. 


SOME MYTHS OF PROFESSIONAL PRACTICE 


Why are so many engineers dissatisfied with their jobs? 
Why do they envy the professional stature of physicians 
and lawyers? Why do they aspire to management positions? 
Psychologist S. M. Bernd explores some of the factors that 
motivate engineers in this You & Your Job feature (p. 126). 
He blames “fuzzy-minded thinking’ for most of the 
engineer’s concern about “professionalism.” 
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HANGERS have wide top bar 
with slotted bolt holes for 
easy assembly and alignment. 
Available with self-aligning 
ball bearing or with sleeve 
bearing in babbitt, hard iron, 
bronze or oil-impregnated 
wood. 


TROUGH ENDS of heavy steel 
plate are flanged at top and 
bottom. Furnished with bab- 
bitted, bronze or single or 
double ball bearing flange 
block with or without trough 
end seal. Blocks are inter- 
changeable. 


TROUGHS AND COVERS— 
Troughs are accurately 
formed jig-assembled. 
Drop-bottom type facilitates 
cleaning. Covers can be semi- 
flanged, spring clamped type 
to facilitate removal. 


QUIK-LINK CONVEYOR 
SCREW. For ease in removal 
of conveyor section without 
disturbing other components. 
Can be furnished on helicoid 
and sectional flight conveyors. 


DRIVES—Link-Belt shaft- 
mounted speed reducers are 
simple, compact, rugged — 
designed for easy mounting 
on trough end plate. Moto- 
gears and gearmotors with 
roller chain drives can also 
be furnished. 


TYPICAL LINE OF SCREW CONVEYOR—AII components re- 
quired to make up a complete screw conveyor are available 
from Link-Belt. One call, one order, one shipment for all 
your needs. And, you have the benefits of one-source re- 


sponsibility. 


YOU CALL THE TURN 


LINK-BELT WILL MATCH 


ANY SCREW CONVEYOR NEED 


SINGLE COMPONENT OR COMPLETE SYSTEM—STANDARD 
OR SPECIAL REQUIREMENTS! Yes, you call the turn... and 
you can count on Link-Belt to come up with the right 
answer. 

Link-Belt offers conveyor screws in any suitable metal to 
meet temperature, corrosion, sanitation, abrasion and other 
requirements. Numerous standard types are available from 
stock in black and stainless steel. And if these can’t solve 
your problem, our engineers will design an economical 
answer. We have furnished conveyor screws ranging from 
12 inches to over eight feet in diameter . . . with trough 
clearances as close as 132”. What are your needs?. 

Link-Belt offers an equally broad selection of all other 
components. All are built to rigid quality standards, made 
to fit together accurately to assure easy assembly . . . 
smooth, long-life operation. 

You'll find Link-Belt screw conveyor components con- 
veniently available from stock in your area. And expert 
engineering assistance may be obtained through any Link- 
Belt office. For details, contact your nearest Link-Belt office 
or authorized stock-carrying distributor. Ask for Book 2989. 


SCREW CONVEYORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 


Serve Industry There Are Link-Belte Plants and arehouses in All 
Major Industrial Areas and District Sales Offices in All Principal Cities. 
Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, 
Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs; 
Switzerland, Geneva. Representatives Throughout the World. 15,742 
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Passing through the portals of the 
Prudential Bldg., which houses our 
office in Houston, is Peter J. Bren- 
nan, newly appointed Southwest 
Editor for CHEMICAL ENGINEERING. 


CE’s new Southwest Editor reports for duty 


He fills the vacancy created when 
Tom Arnold resigned in September 
to enter law school at Yale. 

Pete is no stranger to CE read- 
ers. He was on our New York edi- 
torial staff for nearly two years as 
our Operation & Maintenance edi- 
tor. He rejoins CE after spending 
most of this year with General Dy- 
namics in San Diego. A chemical 
engineering graduate of Catholic 
University, he has chalked up in- 
dustry service with Union Bag, 
Standard Brands, Stauffer Chemi- 
cal and Westinghouse. 

Whereas Pete’s predecessors 
(Tom Arnold, and Jim Lee before 
him) divided their time between 
CE and our sister McGraw-Hill 
publication, Chemical Week, Pete 
will now be working full time for 
CE. This move recognizes the grow- 
ing importance of the chemical 
engineer in the Southwest. 


Con: “Petrochemical” 
Sir: 

In your Sept. 4 issue (p. 7) you 
ask, “What Do You Mean, ‘Petro- 
chemical’ ?” 

This is a good question. I began 
to wake up to the utter worthless- 
ness of this word several years ago 
when I was setting up my personal 
files covering the petroleum indus- 
try. In working with the petro- 
chemical section, it suddenly dawned 
on me that I was making the chemi- 
cal industry a subhead of the petro- 
leum industry. Recognizing the 
nonsense of it all, I transferred the 
whole file to “chemical manufactur- 
ing” where it properly belonged. 

There is absolutely no need for 
the word “petrochemical.” Other in- 
dustries, such as the food industry, 
steel industry and paper industry, 
manufacture chemicals as a side- 
line. But none has seen fit to tag 
its chemicals with a name indi- 
cating their origin. Why, then, is 
there any need for one in the petro- 
leum industry? 

You hit the nail on the head when 
you said, “In essence, the only dis- 


tinctive characteristic of a petro- 
chemical is its ancestry, and in 
the melting pot of modern chemi- 
cal technology, family connections 
quickly fade away.” The way to get 
rid of the confusion caused by this 
word “petrochemical” is to get rid 
of the word. There is no other way. 

DAN A. H. OLSON 
Redondo Beach, Calif. 


Pro: African Alumina Plant 
Sir: 

We note with interest the com- 
prehensive article in your Oct. 2 
issue (pp. 42-4), “African Alumina 
Plant Reshapes Bayer Process.” 
Further details on some of our 
equipment installed in this plant 
are worthy of mention. 

The mud settlers and washers 
that we furnished constitute, to the 
best of our knowledge, the largest 
thickener installation in the world. 
These 26 100-ft.-dia. thickeners all 
have flat bottoms and peripheral 
discharges, the first large red-mud 
thickener installation in the world 
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with this feature. They also have 
3-ft. platform lifting devices, orig- 
inally designed for this job and 
now accepted throughout the alumi- 
num and other industries. 

Other Eimco thickeners are used 
for white-mud settling. These two 
60-ft.-dia., four-compartment tray 
thickeners rake out the bottom com- 
partment and have a platform lift. 

Much of the filtration equipment 
that we furnished is also novel, 
such as the five seed filters men- 
tioned in your story. Each of these 
disk filters is 12 ft., 6 in. dia., with | 
12 disks per filter. Each is of the 
special Hy-Flow design, developed | 
specifically for this service. Final 
filtration after second-stage caus- 
ticization of the white mud is han- 
dled on our three 11-ft., 6-in.-dia. 
by 12-ft. drum filters. The two 
stages of hydrate filtration are also | 
done on four Eimco 11-ft., 6-in. by 
12-ft. drum filters, specially de- 
signed for this washing and filtra- 
tion step. 

Incidentally, Holly Sugar Corp.’s 
new beet sugar system, also de- 
scribed in your Oct. 2 issue (Proc- 
ess Flowsheet, pp. 76-8), is built 
around the EimcoBelt continuous- 
belt vacuum filter. 

ALFRED MANSBACH 
Eimco Corp. 
Salt Lake City, Utah 


Con: Common Thermo Errors 
Sir: 

I am very disturbed by Dr. Can- 
non’s article, “Some Common Er- 
rors in Thermodynamics” (Aug. 7, 
pp. 127-8). While I agree that a 
good deal of confusion exists in 
thermodynamics, the author has not 
enlightened the reader with his in- 
terpretations. In fact, he has fur- 
ther confused the issue. 

I believe that the ‘common er- 
rors” discussed by Dr. Cannon can 
be avoided by the following defini- 
tions: 

Sustem—That part of the uni- 
verse isolated for study. 

Surroundings—That part of the 
universe immediately outside the 
system. (Continued on page 170) 
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These pumps have a combined capacity of 139,000 gpm - 


This new plant also contains five Ingersoll-Rand air compressors and two Ingersoll-Rand 
steam-jet ejectors for vacuum service. 


Whatever you need in the process-pump line is available from Ingersoll-Rand, manufac- 
turer of the world’s most complete line of centrifugal pumps. 


a to 


R j e 


Five Ingersoll-Rand VHTB multi-stage ver- Three Ingersoll-Rand HMTA four-stage pumps specially de- 
tical pumps for handling propane and bu- signed with one interstage bleed-off connection to combine 
tane at shipping terminal for distribution two lean absorption oil services for pressure levels of 480 
to product pipelines. and 1000 psig. 


Three of four Ingersoll-Rand CNTA eight-stage boiler- Two Ingersoll-Rand BHV hydraulic turbines de- 

feed pumps operating at a discharge pressure of 750 signed to recover power from the high and low 

psig. pressure rich oil stream to drive a 1500 hp and 
1000 hp induction generator. 


Two of three Ingersoll-Rand CHTA six-stage, barrel-type pumps specially designed 
with two interstage bleed-off connections. Three lean absorption oil services are 
combined in one pump for pressure levels of 1000, 1270 and 1880 psig. 


ASLANT there are 104 |fR| centrifugal pumps in various services. ) - 


ma total of 20,000 horsepower. 


270410 11 Broadway, New York 4, N. Y. 


Ingersoll-Rand 
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MORE THAN A CENTURY 
OF PUMP PROGRESS 
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“Bob, the computer analysis 
Says we should buy those parts 
instead of making them” 


NEW CAPITAL INVESTMENT PROGRAM 


Here’s a new IBM computer program that’s yours for the 
asking. Using the Investors Method (Rate of Return on 
Investment), it helps you evaluate—quickly, economically, 
uniformly—alternate proposals for spending your com- 
pany’s money. 

The program will help you solve problems like these: 
should you buy a new piece of equipment or keep the old 
one in repair; should you increase your manufacturing 
facilities; should you buy or make certain products; how 
should you spend your money for research to make the 
most profit? 

These are only a few of the problems that the Capital 
Investment Program handles. All it takes is the Program 
and an IBM computer that accepts FORTRAN programming 
language. The low cost IBM 1620 Data Processing System 
is one such computer. 

The new Capital Investment Program is another of the 
many problem solving programs IBM offers you to help 
make your data processing system a more effective and 
more profitable tool for managing your business. 

Your local IBM Representative can give you complete 
details on this, as well as previously announced programs, 
which included Sales Forecasting, Materials Planning, In- 
ventory Management, Plant Scheduling, Work Dispatch- 
ing, Operations Evaluation, Inventory Management Simu- 
lation, and many others. 
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DATA PROCESSING 
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CONTROLLER 
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STRONG 
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| The Honeywell Three-Way Diverting Valve 
shown on the opposite page safeguards plant 
equipment at St. Regis Paper Company in 
Tacoma, Washington. Located in the steam con- STEAM >= 
densate line leading from the multi-effect black 
liquor evaporator, the valve protects vital boiler 
tubes and pipes by diverting contaminated con- 
densate. Contamination resulting from the pres- 
ence of black liquor in the condensate is detected 
by a conductivity cell. When the concentration 
‘ passes safe limits, a Honeywell ElectroniK 15 
- Controller signals the valve to divert the con- 


Ld. 
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EVAPORATOR 


CONDENSATE 


taminated condensate. 


CONDUCTIVITY 
CELL 


THREE-WAY 


VALVE 
CONDENSATE BLACK 

RECOVERY LIQUOR 
DIVERTED 


CONTAMINATED 
CONDENSATE 


Protect plant equipment and reduce down-time with... 


HONEYWELL THREE-WAY DIVERTING VALVES 


Honeywell Three-Way Diverting Valves help protect vital plant equipment by diverting 
contaminated fluids to bypass, discharge or recirculating lines. 


A Honeywell valve control system—consisting of a detecting element, a controller and a 
diverting valve—can provide simple, automatic protection for your plant equipment. A small 
investment in a Honeywell system of this type will help you keep your process equipment in 
top operating condition . . . materially reducing maintenance and down-time. 


Other Honeywell valve control systems to keep temperature, pressure, level, pH and other 
process variables under strict control are also available. 


The dependable performance and continuous protection afforded by these valves are the 
result of Honeywell’s proven design, careful workmanship and broad process control know- 
how. Every aspect of valve performance is considered in relation to the overall control 
system. It is this “whole picture” approach that sets Honeywell control valves apart, and 
rewards you with reduced maintenance and more reliable operation. 


Write today for information on “Three-Way Valves” and their application. 
MINNEAPOLIS-HONEYWELL, Fort Washington, Pennsylvania. 


Honeywell 
oat 


HONEYWBLL INTERNATIONAL Sales and Service offices in principal cities of the world. 
Manufacturing in United States, United Kingdem. Canada, Netherlands, Germany, France, Japan. 
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Of all the separating techniques available to the process designer, few have the basic 
simplicity, range of application, and handling capabilities of the centrifuge. Only the centrifuge - 
in its many forms, can separate materials ranging from immiscible liquids to crystalline a 
: solids, from fibrous pulp to process liquids and slurries ...can handle particles as fine as 1 micron 
in diameter, or liquids differing only a fraction in specific gravity ...can deliver separating 

| power up to 13,200 times the force of gravity ... can handle capacities up to 18,000 gallons or 
70 tons per hour, at temperatures to 450° F and pressures ranging from 5 mm Hg to 150 psi. 


Sharples centrifuges and centrifugal systems are performing these tasks every day in 

a thousands of plants throughout the world. Sharples’ experience and know-how in the application 
of centrifugal separation is ready to go to work for you—in designing and manufacturing 
complete centrifugal process systems, or in aiding you in the selection of single-unit centrifuges 
from Sharples’ complete line. The Sharples Corporation, 2300 Westmoreland St., Phila. 40, Pa. 


| 
: 
| 


This hollow top—containing small plastic beads, water and oil—graphically illus- 
trates the basic simplicity of the centrifuge. By twirling the top at high speed, it 
is possible to separate the contents into three, sharply divided concentric rings. 


Representatives and associated companies throughout the world 
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— CYANAMID 


Chemical Newsfront 


transl 


flange 


i 
EASIER TO SEE, EASIER TO SELL! From beer to bandages, packaging treated with CALCOFLUOR® WHITE brightener stands out on shelf 


| or counter, boosts impulse sales. This remarkable product absorbs invisible UV-rays from fluorescent lighting, re-emits it as additional eye- AN 
| catching brilliance. Grocery bag above is fortified with Cyanamid’s Melostrength® resin. Use coupon for added information. (Dyes Department) 30 
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PACKAGED DAYLIGHT. These men are installing the new, all-acrylic Wasco Twin Dome made by Cyanamid. Twin Dome is 


a completely 


sealed, insulated, shatterproof, low-profile skylight with inner and outer domes available in any combination—clear, colorless, white 
translucent or reflective—to allow maximum control of light levels and heat gain. The domes are bonded to an aluminum’ nailing 
flange for easy installation and have an inch of “dead air” between them for exceptionally efficient insulation against heat and cold. 


VINYL CONVERTIBLE WINDOWS stay transparent and flexible when 
the formulation includes CYASORB® UV light absorbers. Cyasorb 
causes vinyl windows to resist discoloration and cracking under 
the sun’s damaging ultra-violet rays. It also retards the yellowing 
of the inner plastic layers in safety glass. Secondary benefits here 
may be better vision and the protection of the decorative color in 
the car’s upholstery. (Intermediates Department) 


CYANANMID 


AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


CurmicaL 27, 1961 


(Wasco Products Department) 


A NEW APPROACH TO AN OLD PROBLEM. Pre-polymerization of 
triallyl cyanurate (TAC) should provide more effective use of this 
polyfunctional monomer through concentration of reactivity in 
large molecules and decrease of volatility. 
Our data on preparation of TAC pre-polymers and pre-copolymers 
with vinyl monomers should be helpful in research directed toward 
upgrading vinyl systems by increasing heat resistance and decreas- 
ing flow, creep and tendency to stain. Write for technical literature. 
(Market Development Department) 


For further information on products in this advertisement wire, or 
mail this coupon to: CE-111 
AMERICAN CYANAMID COMPANY 

30 Rockefeller Plaza, New York 20, N. Y. 

Dept. 6365 


Please send me additional information on 
CALCOFLUOR WHITE Brightener 
(0 WASCO TWIN DOME Skylights 
( CYASORB UV Light Absorbers 
TRIALLYL CYANURATE (TAC) 


Name 


Company 


Address 
City 


Zone State 
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Carrying 200 gallons of ferro silicon per minute is all in a day’s- work for limber, abrasion-resistant U.S. Pilot® 
Pipe in a large iron ore producer’s heavy media department. Company records show U.S. Pilot Pipe lasts about 12 


times longer than metal pipe, requires no maintenance, saves room by eliminating the need for elbows. 
H 113 


18 


Name the job in the chemical industry, and you'll find US there. 
For whatever the job—large or small, complex or simple—it gets done 
more efficiently, with less maintenance, and at more profit, with the 
help of US Industrial Rubber Products. Reason? US knows and meets 
the industry’s requirements. 
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Softening water on a chemical diet, U.S. Giant® 
Acid Hose is unharmed by hot lime, ferric sulphate, alum 
solution, and soda ash at Kansas City Water Works’ 
chemical treatment plant. An economical way of convey- 
ing softening chemicals to the water supply, U. S. Giant 
is used for suction and discharge, is extremely flexible, 
resists abrasion, impact, and weather. 


H1l4 


Reducing friction and wear on rods and shafts, 


exceptionally high-quality US Centrifugal Pump Packings 
ANY aN resist hot, cold, and salt water; seal against oil, brine, 
er) A Nee weak acids, caustic solutions, and ammonia. These 
N07 J braided asbestos packings are used as standard equip- 


\ ment by many leading centrifugal pump manufacturers. aif 
P10 


Designed to meet today’s most rigid requirements, 
U.S. AMR Expansion Joints handle flow surges, high 
pressures, and high temperatures unheard of a few 
years ago. AMR Expansion Joints are available in ma- 
terials for handling highly corrosive chemicals, wide 
temperature ranges, and, despite their high strength, 
have the flexibility of standard joints. 


EJ) 104 
For every industrial rubber product need, turn scription. Discover why U.S. Rubber has become 
to US. For Conveyor Belts, V-Belts, the original the largest developer and producer of industrial 


PowerGrip “Timing”® Beli, Flexible Couplings, rubber products in the world. See your U.S. 
Mountings, Fenders, Hose and Packings... Rubber Distributor or contact US directly at 
custom-designed rubber products of every de- Rockefeller Center, New York 20, N. Y. 


e 
WORLD'S LARGEST MANUFACTURER US U n te ef ta tes ag ty e r 


OF 
INDUSTRIAL RUBBER PRODUCTS MECHANICAL GOODS DIVISION 
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Clark Enginuity* in Action 


‘*Engineering Ingenuity 


takes big bite out of compression costs 


Gas-Engine-Driven Centrifugal Compressors. Gas Turbine Compressor Units. 
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In-Line Gas-Engine-Driven Compressors. 


Compressor station equipment in modules—That’s 
the latest big news from Clark . . . and it’s your cue 
to one of the soundest, most far reaching proposals 
ever made for reducing compressor costs. 

Here’s how the Clark modular system works — 
Taking a look at high compressor station costs, par- 
ticularly the expensive field labor required to install 
all the equipment, Clark engineers came up with a 
bold new manufacturing plan to help operators save 
money: First, arrange station equipment into related 
modular systems. Second, engineer and fabricate 
each module completely at the factory under con- 
trolled shop conditions and with efficient labor. 
Third, ship the modules to the job site, ready for 
quick, easy hookup. 

Substantial all-round savings—Startling in its 
simplicity, the Clark Modular System offers numerous 
opportunities to cut costs. Here are a few: 

¢ Pre-engineering drastically reduces the user’s 
engineering workload and cuts down elapsed time 


V-Type Gas-Engine-Driven Compressors. 
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from project go-ahead to startup. 

e Field fabrication is sharply reduced. Just locate 
modules and run piping to and from the driver. 

@ Delays and other hazards of ‘“‘cut and try”’ field 
installation are eliminated. 

@ Each module is complete within itself, not de- 
pendent upon other systems for satisfactory operation. 

® Orientation and location of modules can be 
varied to suit any installation or terrain requirement. 

e The modular system permits compressor instal- 
lation on a simple, easily poured concrete slab. 

e Additional compressors with their accompanying 
modular auxiliaries can be readily and quickly in- 
stalled as the station expands. 

Sound interesting? Your nearby Clark represent- 
ative has a remarkable story to tell, complete with 
facts, figures, engineering drawings and economic 
comparisons. Contact him today. 


CLARK BROS. CO., OLEAN, N.Y. 


A working partner in allied industries 
INDUSTRIES 
Centrifugal Contactors, 
Inc. PODBIELNIAK Distillation Apparatus, 
GIL + GAS + CHEMICAL Instrumentation 


ELECTRONIC + INDUSTRIAL 


©1961 


bake = ~ 3 = 
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LEADERSHIP /N 
INDUSTRIAL AUTOMATION 


ADDED VALUES 
QUALITY CONTROL 


Quality control influences 
every G-E operation, from 
order receipt to shipment. 


PRODUCT INNOVATION 


Product research and de- 
velopment is advanced in 
all 98 G-E laboratories. 


SYSTEM PLANNING 


Process-oriented application 
engineers and information- 
handling-system specialists 
assist you with systems ap- 
plication and integration. 


ANALYTICAL 
ENGINEERING 


The latest tools of process 
analysis are available for 
studies of your problems. 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal- 
lation and earlier start-up. 


SYSTEM CO-ORDINATION 


G.E.’s_ systems experience 
focuses the full Company 
capabilities on your order. 


NATION-WIDE 
SERVICE SHOPS 
More than 50 G-E Service 


Shops offer you 'round-the- 
clock maintenance service. 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G-E equipment 
to work for you—on time. 


VALUE ANALYSIS / &§ 
/ proved insulation systems operate reliably, 
optimum combination of reducing equipment downtime. Efficient op- 


product value and economy. eration is assured since motors are matched answer 


to particular operating requirements. 


Increase your operating profits 
with General Electric 
Process Control Systems 


Improving profitability is a continuing program THROUGH THE YEARS, GENERAL ELECTRIC 
where the direction is not always obvious. Here is SYSTEMS ENGINEERS have been applying a full 


where the manufacturer of a broad line of elec- range of electrical products and techniques to in- 
trical products can be of great assistance . . . pro- dustry’s problems. Today, G.E. has the needed 
viding current information . . . recommending experienced engineers—chemical, system, ana- 
latest improvements. General Electric’s system lytical, computer, x-ray—plus unexcelled technical 
capability brings to users intimate knowledge of resources—to perform outstanding work in apply- 
the entire electrical and control system . . . en- ing comprehensive process control systems. 

ables users to look to one source for undivided 


In the face of ever-stiffening competition in the 


iemmnaad Chemical Processing Industries, those who take 

IN THE MAJOR AREAS of sensing, computing, full advantage of today’s advanced technologies | 
controlling and power actuation, General Electric’s will be in the best position to ensure tomorrow's 
capabilities bring advanced design and continual profits. For additional information, call your local 
product improvement to the Chemical Processing Industrial Sales Office. General Electric Company, | 
Industries. Schenectady 5, New York. 651-05 

FOR INSTANCE, PROCESS COMPUTERS are now 

enlarging their potential for these industries. Cer- 

tain applications may well encompass systems Progress /s Our Most /mportant Product 


ineering fully utilizing the c ’s abiliti 
to G E N E A L (6) E LE CT R C 


greatest system profitability. 


NEW TRUE MASS FLOWMETER—Ac- 
curately measures the flow of liquids 
or gases directly in pounds despite 
wide variations in temperature, vis- 
cosity and other variables . . . used as 
part of G-E indicating, recording and 
telemetering systems. 


312 and GE 412 COMPUTERS provide wide application flexibility. From G-E XEG X-RAY EMISSION GAGE is an “on-line labo- 


bl . 29 H i 
ca a logging and monitoring of a single process to central dispatching in a ratory” for quality control. XEG performs continuous 
ched plex multi-computer system, General Electric’s process computers provide analysis of solids, liquids, liquid mixtures, slurries, 


answer to the increasing complexity of today’s industrial applications. powders, or similar materials during production. 
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World’s largest oil storage tank built ¢ (U 


\N 


600,000-barrel capacity oil storage tank designed with USS “T-1" Steel reduced weight *ANilaSeNS as" 


by about 42%, with substantial savings in fabrication, freight and erection costs. 


4 This mark tells you a product is made of modern, dependable Steel. 


: 
Bigs == 
\ 


It ¢ 


“T-1” Steel 


K 

SAUDI ARABIA | 

AAA 

A new 600,090-barrel oil tank 260 feet in diameter and 

64 feet high has been erected for the American 

Independent Oil Company in Mena Abdulla, Kuwait, 

on the Arabian Gulf. 

Kuwait is a petroleum paradise. In 1957, its oil 
production amounted to 56,000,000 tons, and it is 
still increasing. Most of the oil is exported and a 
giant storage tank such as this makes it possible to 
fill one of the new super tankers in one stop, rather 
than several. 

The Chicago Bridge & Iron Company obtained the 
contract for the tank with a design that took advan- 
tage of the extra high strength of USS “‘T-1”’ Construc- 
tional Alloy Steel and its many cost-saving features. 

The shell consists of six 8-foot rings of ‘“T-1”’ Steel, 
made to 115,000 psi minimum ultimate strength, and 
two top 8-foot rings made of A 131 grade A carbon 
steel. The tank has a Horton pontoon floating roof 
and the bottom of the vessel was made of A 283 
grade C plates 14-inch thick. 

USS ‘‘T-1’’ Steel reduces weight. The ‘““T-1” 
shell thicknesses, which ranged from 1 inch down to 
14 inch, were determined on the basis of a design 
stress of 38,333 psi. This is 14 of the minimum ulti- 
mate strength of the steel. Joint efficiency was cal- 
culated at 100%, with a product specific gravity of 
0.90. The top two carbon steel rings were figured for 
the API 12-C allowable stress of 21,000 psi, with 
100% joint efficiency, and with a product specific 
gravity of 1.0. Steel thicknesses were 1% inch and 
34 inch. 

Although API prohibits the use of carbon steel 


~ plates in the thicknesses that would have been need- 


ed for the 6 lower rings, by using USS ““T-1”’, 42% less 
steel was required. Fabricating, shipping, and erec- 
ting costs were thus considerably lower than original 
estimates. 

Lower maintenance, too! USS “‘T-1’’ Steel has 
four times the resistance of carbon steel to atmos- 


; pheric corrosion. Research has shown that paint life 


is greatly increased on steels of this nature. 
Other applications. Because of USS ““T-1”’ Steel’s 


exceptional strength and toughness, even at very low 
temperatures, it is the ideal material for pressure 
. vessels, equipment hauling trailers, LP gas trans- 
- ports, offshore rigs and other equipment that must be 


built stronger but lighter. Write for a copy of our © 


“. booklet, USS ‘‘T-1” Steel. United States Steel, 525 


*=*.% William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and “‘T-1”’ are registered trademarks of United States Steel 
“Horton” is a registered trademark of Chicago Bridge & Iron Company 


United States Steel Corporation - Columbia-Geneva 
Steel Division - National Tube Division + Tennessee 
Coal and Iron Division - United States Steel Supply 
Division - United States Steel Export Company. 


United States Steel 
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Eagle-Picher’s “‘precision-finish”’ is one of 
the most important insulation develop- 
ments in years. 


Highly efficient, all-purpose block that is 
practically dustless. 


Great structural strength! Meets rigid de- 
mands for long-lasting block able to with- 
stand wide temperature range up to 1900 F. 


Lightweight, easily installed! Easily cut to 
fit irregular areas—no special tools needed. 
Requires only minimum reinforcing. 


Effectively resists steam and other mois- 
ture! Does not disintegrate or lose thermal 
efficiency under heavy duty service. 


26 


This Mineral Wool Insulation conforms to COMMERCIAL STANDARD CS-117-49 as issued 
by U.S. DEPARTMENT of COMMERCE. 


Eagle-Picher produces a complete line of industrial insulations 
for all temperatures from below Zero to over 2000 F. EAGLE 


EAGLE-PICHER 


> 


Manufacturer’s Manufacturer 


The Eagle-Picher Company 
Dept. CE-1127 
Cincinnati 1, Ohio 


Since 1843 
PICHER 
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B-P CENTRIFUGALS COST MORE 
TODAY PER TON CAPACITY 
THAN 


1938 S-30 
CAPACITY 

13% TONS PER HR. 
(30” DIAMETER BASKET) 


Chemical processing equipment costs have risen tremendously in the last 
23 years yet the price of the new B-P S-11 centrifugal-based on the capacity 
in tons per hour—is the same as it was way back in 1938! Compare the two 
machines above . . . the new S-11, while much smaller than the old S-30, SEE B-P EQUIPMENT 
discharges 3 times as much dried solids. 


One unit does the work of three, which means that other expenses such as at the 28th Exposition of 
installation cost, power cost and floor space are drastically reduced. : 


Cost-minded production men know lower production costs mean a better 
profit margin. Baker Perkins would like to show you how this machine can BOOTHS 560-606 
make a better product at a lower cost. Why not contact your B-P Sales Engi- 


neer for complete information. NOV. 27th— DEC. ist. 


BAKER PERKINS INC. 


410 


CONTINUOUS MIXERS @ PLASTICS MACHINERY ¢ UNIVERSAL MIXERS SAGINAW, MICHIGAN 
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ROCKWOOD 
DELIVERS MORE 
FIRE FIGHTING 
POWER — 
extinguishes faster 


Rockwood specialty FOAM Fire-Truck equipment 
provides greater fire-fighting punch to meet any 
situation fast and make manpower more effective! 
Why? Because it adapts quickly to changing con- 
ditions... hits harder and faster. 

There's volume and versatility to spare in Rock- 
wood turret nozzles. They are immediately adjustable 
to fight fire four ways: with FogFOAM — Solid 
FOAM Stream — WaterFOG — Solid Water Stream. 

And Rockwood FOAM Fire Truck Proportioning 
Systems provide close control of FOAM liquid 
proportioning automatically — another vital step in 
the efficient use of manpower. 

Rockwood Handline, Ground-sweep, Under Truck 
Nozzles and custom designed specialty parts com- 
bine to round out the complete line of FOAM equip- 
ment...the most advanced, most effective tools for 
fire protection, regardless of your particular needs. 
For details, write Rockwood Sprinkler Company, 
Portable Fire Protection Department, 525 Harlow 
Street, Worcester 5, Mass. Distributors in all principal 
cities. Rockwood Sprinkler Company, A Division of 
The Gamewell Company, A Subsidiary of E.W. Bliss 
Company. Rockwood engineers water...to cut fire 
losses. 


Double Strength ‘ 


Flow Fluid 


COMPANY 


PORTABLE FIRE FIGHTING EQUIPMENT 
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Serving Pittsburgh Plate Glass Company’s Chemical Divi- 
sion at New Martinsville, West Virginia, this very large 
double-shell sphere is yet another of the many current 
examples of PDM craftsmanship in low-temperature stor- 
age facilities. The chlorine-containing inner sphere is of 
A 203 steel. Annular space between this sphere and the 
outer steel shell is filled with foamglass and perlite 
insulation; heat transmission is held to a very low rate, 
and the —30°F storage temperature is easily maintained. 
Ifyou have a liquefied gaseous product to contain in large 
quantities, PDM’s cryogenic experience is at your service. 
Let us discuss your requirements, and provide prompt 
quotations. 


THIS 45 FT. PRESSURE SPHERE HOLDS 
2000 TONS OF 


LIQUID 


CHLORINE 


AT —30° 


PITTSBURGH-DES MOINES STEEL COMPANY 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. BALTIMORE BIRMINGHAM DES MOINES PROVO, UTAH CASPER, WYO. SANTA CLARA, FRESNO, STOCKTON, CALIF. 


WARREN, PA... P.O. Box 660 SANTA CLARA, CALIF. . 
BALTIMORE (26)........P.0. Box 3459, Curtis Bay Station EL MONTE, CALIF..... 


BIRMINGHAM (8).......... P.O. Box 8641, Ensley Station NEW YORK (17) 
DES MOINES (8)............2ceceeees 1015 Tuttle Street NEWARK (2)..... 


CHICAGO (3) . 679 First National Bank Bldg. 
ATLANTA (5) 361 East Paces Ferry Rd., N.E. 
DALLAS (1) Suite 1703, Southland Center 
DENVER (2).......... 323 Railway Exchange Bldg. 


fF 
3 
F 
...P.0. Box 310 
....P.0. Box 329 
....P.0. Box 2012 
200 East 42nd Street 


Fastest, clearest flow with Celite Filtration 


Celite® diatomite filter aids do the fastest, most thor- 
ough job of giving liquid products truly sparkling 
clarity. Because of its unique particle structure and 
highly irregular particle shapes, Celite filters out the 
most minute solids at the fastest flow rates obtain- 
able. Product quality goes up and production costs 
go down. 


Processed from the world’s largest and purest di- 
atomite source, Celite has the highest degree of uni- 
formity in the industry. What’s more, with the 
widest selection of standard and special grades to 
choose from, you’re assured of getting the exact 
degree of clarity needed. 


For full details, write Johns-Manville, Box 14, New 
York 16, N. Y. In Canada: Port Credit, Ontario. 
Cable address: Johnmanvil. 


30 


Perlite  ‘Fibra-Flo® 752 Fiore 


(asbestos and cellulose) (asbestos) 


These photomicrographs show the range of characteristics 
available with Celite filter aids. LY 
1004 


JOHNS -MANVILLE 


JOHNS-MANVILLE JM 


puctTs 
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WHY ANNIN CHEMICAL 
LEADING SUPPLIER 
CONTROL VALVES 


Annin control valves have been 
designed with the needs of the 
process industries in mind. The 
split body, single seat construc- 
tion reduces body turbulence 
and erosion, gives longer life. 
The interchangeability of 
Annin valve components, the 
easily replaceable trim, the 
option of angle or 3-way bodies 
carried in stock for immediate 
shipment, simplifies your instal- 
lation and maintenance prob- 
lems. The flexibility in basic 
design cuts down on the valve 
parts inventory ordinarily re- 
quired for a variety of plant 
Another factor is 
e $1% million in alloy body 
parts regularly carried in Annin 
stock, including a wide range 
of 300 series stainless steels, 
Nn Hastelloys, Monel, Inconel, 
Durimet-20, and a variety of 
bronzes. If reduced valve inven- 
tory, design flexibility, and eco- 
nomical maintenance are factors 
in your operation, we suggest 
you investigate the advantages 
inherent in Annin process con- 
trol valves, 


ANNIN DESIGN FLEXIBILITY reduces inventory... simplifies 


installation and maintenance...as no other control valve can! 


ANNIN VALVES 


Products that work for your profit. 


THE ANNIN COMPANY 


Send today for General Catalog 1500-E 1040 S. Vail Avenue * Montebello, California 


ANGLE BODY 


For fluid problems involving solids in suspension, 
high viscosity fluids, and applications requiring spe- 
cial nozzle materials or design. 


3-WAY BODY 


Provides two horizontal line connections and an 
individual bottom vertical line connection. Sections 
may be rotated for convenience. 


CORNER BODY 


Standard for body sizes 4%2”—2”. Often used to 
replace expensive alloy ells, this body simplifies 
installation and conversion on the jow. 
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Delivering this 165 foot, 135 ton fractionating tower on schedule 


often had its moments. 

Built by Sun Ship for a petrochemical company’s gas-processing 
operations, this giant tower presented quite a challenge enroute. 
Passing through narrow bridges with mere inches to spare, 


became routine. 
But we’re used to handling unusual situations. We specialize in 


designing and building to the most unique requirements. You can 
be sure of precision engineering and construction on any type of 
project, from intricate equipment to cargo ships. 

Our diversification applies to delivery also. Besides our 
experience with railroads, being on the hub of the Delaware River 


makes us a natural for shipment by water. 


BUILDING FOR LAND: Pressure Vessels * Fractionating Towers 
Stills © Tanks * Condensers ¢ Plate Work 


BUILDING FOR SEA: Dry Cargo Ships * Tankers ¢ Marine Repairs 
Dredges ¢ Ferries * Marine Engines * Marine Machinery 


SHIPBUILDING &€ DRY DOCK COMPANY 
ON THE DELAWARE + SINCE 1916 » CHESTER, PA. 
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A Series of Advertisements for the Chemical Process Industries 
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Hard Carbides Answer Need 
For More Rugged Materials 
In Chemical Processing 


The hard carbides, particularly those of 
tungsten and titanium, are becoming more 
firmly established as materials for critical 
components in chemical processing equip- 
ment. Increased application is expected 
because these carbides have properties 
that cannot be equalled by other struc- 
tural materials. 

These hard carbides have high wear 


Valve components of hard carbides had 20 
times service life of second best material in 
regulating pressure drop of 900F gases carry- 
ing aluminum oxide catalyst. 


and corrosion resistance, excellent rigid- 
ity, high strength, and high-temperature 
properties. Thus they reduce mainte- 
nance, increase operating efficiency and 
even make new processes possible by per- 
nitting higher combinations of tempera- 
ture, pressure, flow rate or volume. 


Chemical Applications 


Among current chemical industry appli- 
cations for hard carbides are nozzles for 
such equipment as centrifuge separators, 
drying towers, emulsifiers; valves for reci- 

(Continued on next page) 


UDMH Data Published 


Comprehensive data on unsymmetrical 
dimethylhydrazine (UDMH) have been 
compiled in a two-page article appearing 
ina recent issue of Chemical Engineering 
Progress. 

The paper, written by Louis H. Dia- 
mond of FMC Corporation, covers physi- 
cal properties, manufacturing processes, 
purification methods, storage and han- 
dling, materials of construction that can 
be used with UDMH, and its propellent 
applications. FMC Corporation is a part- 
ner with U.S.I. in a new plant to produce 
UDMH in multi-million pound quantities. 
For a reprint of the paper, write Tech- 
nical Literature Dept., U.S.I. Chemical 
News, 99 Park Ave., New York 16, N. Y. 


Stabilization, Valve Developments 


Broaden Aerosol Markets 


Propellant Additive Stabilizes Alcohol-Based Products; New 
alve System Opens Way for Aerosol-Dis pensed Anti-Perspirants 


Recent advances in aerosol technology reportedly eliminate problems in pressure- 
packaging two important classes of products: alcohol-based formulations and anti- 


New Composite Polyethylene 
Container Saves Money 
For Chemical Company 


Polyethylene drums with wirebound 
overwraps have reduced initial container 
costs 60 per cent and lowered overall 
packaging, handling and shipping costs 
for a major chemical distributor. 

Where possible, the company switched 
from 13-gallon glass carboy cases to rela- 
tively inexpensive composite containers 
for chemicals. The new packages con- 
sisted of 15-gallon polyethylene drums in 
octagonal protective wirebound over- 
wraps. 

In addition to savings on initial con- 
tainer costs, the new containers increased 
pallet capacity by over 125 per cent in 
gallonage and doubled it in number of 
containers. They also reduced storage 
area requirements since pallets could be 
high-stacked. This was made possible by 
designing the overwrap so that the pro- 
truding neck of the polyethylene drum is 
just below the level of the end cleats. And 
shipping container tare weight was cut 
from a previous 70 pounds to 15.5 pounds, 
with comparable savings in shipping 
charges. 


perspirants. Nitromethane has been found 
to be effective in stabilizing alcohol-con- 
taining aerosols against metal container 
corrosion. And a new non-metallic valve 
and closure has been designed which mini- 
mizes clogging caused by drying out of 
aluminum salts used in most anti-per- 
spirant and deodorant formulas. 

Both developments are seen as broaden- 
ing the market for aerosols. Up to now, 
for example, the corrosive action of per- 
sonal product formulas containing alcohol 
with propellant 11 has generally pre- 
cluded packaging in aluminum contain- 
ers. Aerosols have not made any dent in 
the anti-perspirant field, which represents 
an estimated market in excess of 93 mil- 
lion packages with a retail sales value of 
over $95 million. 


Free Radical Inhibition 


The development of an effective stabil- 
izing agent for alcohol-based aerosols re- 
sulted from extensive research. An early 
premise was that hydrolysis was the cause 
of corrosion. But tests revealed that the 
distortion of odor, development of acidity 
and, ultimately, corrosion of the container 
were due to a free radical reaction of 
trichlorefluoromethane, or propellant 11, 
with ethanol. This has been substantiated 
(Continued on next page) 


Photo courtesy E. |. du Pont de Nemours & Co. Inc. 


Corrosion control by nitromethane shown by two aerosol cans subjected to same tests. Can at left 
c 


contained alcohol/propel'ant 11; at right, a 


ohol/propellant 11 plus nitromethane. 
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National Distillers, Cerro 
Join in Primary Aluminum 
Feasibility Study 


Cerro Corporation and Bridgeport Brass 
Company Division of National Distillers 
and Chemical Corp. have announced a 
joint study of the feasibility of an alumi- 
num reduction plant of 56.000 tons annual 
capacity at Wauna, Oregon. 

Though a decision whether to under- 
take the project will be made on comple- 
tion of the study and on a satisfactory 
arrangement for financing. a 20-year con- 
tract for 90.000 kw of electrical power 
already has been signed by Cerro. 

The proposed plant will employ the 
conventional aluminum electrolytic reduc- 
tion process and use prebaked carbon 
electrodes produced at the site. U.S.I.’s 
extensive background in the technology of 
metals reduction will make important 
contributions to the study. 


Hard Carbides (Continued) 


precating pumps and use pressure- 
relief, pressure-regulating, flow-regulating 
or other service; seats, stem rods and im- 
pact rings of homogenizers; seals and 
rings; pump bodies and components: 
liners for steel cylinders for compressed 
petroleum gases. 


Powder-Metallurgy Materials 


Hard carbides are powder-metallurgy 
products, made of the carbides of refrac- 
tory metal elements, combined with a 
lower melting-point matrix material. 
Most common of these is tungsten car- 
bide, cemented with varying amounts of 
cobalt. Composition is varied by adding 
the carbides of titanium, tantulum, nio- 
bium and chromium. These modify prop- 
erties to meet particular operating condi- 
tions. 

Six basic types are available for proc- 
ess-industry components: 

e Straight tungsten carbide-cobalt, with 
properties named above. 

e Tungsten carbide-cobalt with TiC, TaC, 
NbC to improve gall resistance or high- 
temperature properties. 

e Titanium-base carbides with nickel or 
nickel-molybdenum binders for light 
weight, resistance to high-temperature 
oxidation, greater strength at 1800F and 
above, and high stiffness-to-weight ratio. 
e Tungsten carbide with chromium-cobalt 
binders for combinations of moderate cor- 
rosion and wear. 

e Tungsten carbide with platinum binder 
for extremely corrosive conditions involvy- 
ing some wear. 

e Binderless carbides of tungsten and 
tantulum for the ultimate in wear and cor- 
rosion, but limited strength and impact re- 
sistance. 


Aerosol Developments (Continued) 


in U.S.L.’s research laboratories. The reac- 
tion: 
CCl,F + CH,;,CH,0H —> 

CHCI,F + CH,CHO + HCl 


Although it was established that air can | 
retard the degradation process, this attack | 
on the problem had drawbacks. Further | 
investigations proved that nitromethane, | 
added as a 0.3% solution in propellant 11. | 
filled all the requirements. Such a stabil- | 
ized propellant mixture, now commer- | 
cially available, is believed to be compat- | 


ible with most non-pharmaceutical aerosol 
products now on the market. 


Use of the new stabilized propellant for- | 


mulation appears especially advantageous 
for such aerosols as hair sprays and other 
personal products, room deodorants, and 
plant sprays. Government approval will be 
required before pharmaceutical products 
utilizing it can be sold. 


Details of Valve System 


The new, non-clogging valve system | 
features a self-sealing cap, which acts as | 
a “cork” for the aerosol package between | 
uses—thereby minimizing crystallization — 


of the aluminum salts. 


Outside, the cap looks like any other. | 
The clue to its effectiveness is inside. It’s | 


tapered to seal against the sides of the 


toggle-type actuator, and it has a projec- | 
tion which fits snugly into the spray ori- | 


fice. In addition, ribs along the inner sides 


snap onto the valve cup. Both actuator | 
and closure are made of low-density poly- | 


ethylene. 


The valve, also non-metallic, is said to | 
produce an unusually fine spray and re- | 
duce the “chill” associated with aerosols. | 
The system is expected to be used with | 


adhesives, as well as anti-perspirants. 


SEALING 
PROJECTION 


SPRAY 
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ASSEMBLY 
VAPOR 


CHANNEL RETAINING 
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DIP TUBE 


VAPOR-LIQUID 
MIXING AND EXIT 
ORIFICE 


LIQUID AEROSOL 
FORMULATION 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of thes: 
items may be obtained by writing U.S] 


Two new anionic surface-active agents, alphe. 
sulfopalmitic and alpha-sulfostearic acids, are 
available in pilot plant quantities. Among appli. 
cations are detergents (including bars), greases 
flotation agents. No. 1770 


Three new synthetic rubber developments hay: 
recently been described: ethylenepropylene rub. 
ber, a promising tire material; trans-1, 4-polyiso. 
prene, a synthetic balata; and an improved 
method for making vinyl pyridine compounds 

No, 177! 


New preparative gas chromatograph lets chemi: 
prepare ultra-pure organics without lengthy ang. 
lytical distillations or separate samples of Up to 
10 ml and recover separated components for fur. 
ther study. No. 1772 


Translation of chemical names into molecula| 
formulas has been accomplished by electronic 
computer, using a newly constructed grammar 
of chemical nomenclature. Seen as aid to classi- 
fying, indexing, teaching nomenclature. No. 17% 


Adjustable-flow polyethylene bottle for hydn. 
fluoric acid has patented closure which lets user 
“dial’’ the rate of flow—from a single drop t 
steadily controlled stream. One-pound containe: 
has slip-on dust cover. No. 177 


Two new groups of surfactants have been de. 
veloped: high-molecular-weight heterocyclic ni- 
trogen compounds (fatty imidazolines) and a wo- 
ter-soluble amphoteric series. Uses are in cos. 
metics, textiles, drugs, metals and petroleum. 


No, 1775 


Vanadium trichloride (98+% pure) and vanadium 
tetrachleride (95+% pure) have been introduced 
in pilot plant quantities. Suggested uses include 
catalysts, organometallic intermediates, produc- 
tion of high-purity metals and intermetallics. 
No, 1776 


Soviet research papers on electrolytes wil] be 
sold in a 110-page English translation. A collec- 
tion of 21 papers covering electrochemistry of 
molten and solid electrolytes, the volume includes 
new data and methods. No. 1777 


New metal plating compounds are applied by 
brush, spray or immersion without electric cur 
rent. Said to give aluminum corrosion protection 
and decoration superior to anodic and conversion 
coatings. For wide range of metals. No, 1778 


Non-separating benzoyl peroxide paste is now 
being offered in an improved formulation. Said 
to have these advantages as polymerization cate: 
lyst over standard formulations: fire resistance 
even consistency, complete homogeneity. 

No. 1778 


Please use number when writing. 


Photo courtesy Risdon Manufacturing Co. 


New aerosol valve and closure developed for 
packaging anti-perspirants. 


U.S. INDUSTRIAL CHEMICALS C0. 


Division of National Distillers and Chemical Corporation 
99 PARK AVENUE e NEW YORK 16, N. Y. 


PRODUCERS OF: 
Industrial Alcohols, Solvents, Polyethylene Resins, 
Heavy Chemicals, Metallic Sodium 


U.S.1. SALES OFFICES: 

Atlanta + Baltimore + Boston + Chicago « Cincinnati 
Cleveland + Detroit » Kansas City, Mo. + Los Angeles 
Louisville * Minneapolis » New Orleans + New York 
Philadelphia » St. Louis * San Francisco 
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performance HIGH 


operating costs LOow/ 


Available in many types for usual and unusual services, Darling 
Hydrants provide that dependability, ease of operation, and 
minimum maintenance that keeps overall costs /ow, per- 
formance high ! 

The B-50-B design, for example, combines ball bearing opera- 
tion with ‘‘O” ring seals—assures a trouble-free, easily operated, 
dry-top hydrant. Threads and bearings stay lubricated—water 
can’t reach them. There’s no packing gland maintenance— 
ever! And the B-50-B design is available in all types except the 
Tropical. You can depend on Darling Hydrants for maintenance- 
free, trustworthy service. 


Write for Bulletin 5710 or ask a Darling engineer for proposals. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 


The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario, Canada 
Vonnes Darling-France, 23 rue du Commandant Mouchotte, St. Mandé, France 


YOU CAN DEPEND ON 


ropical type 


Monitor type 


hydrant 
35 


J-22174 


November 


1961—CHEMICAL ENGINEERING 


i 
a 
dis 
a6 
36 


tN LHF E-LINE AG 
MOTORS. Get 15% 
more motor: 
at no increase 
in price. Now, 
250 HP totally enclosed 
motors, with Class "'B” 
sulation as standard, - 
y handle 15% larger loads, or, at — 
capacity, will run twice ‘as long! | 
‘the added plus of guaranteed 
sction axainst motor burnout specify 
distor an all Life-Line A-G Motors. 
stinghouse now offers the indus-— 
1 most complete line of motors, gear- 
speed reducers and adjustable 
rives. for expert counsel in 
rque delivery products to 
your specific needs, call your | 
aghouse salesman or write West- 
couse Electric Corporation, P.O. 
368, Pittsburgh 30, Pa. You 
ii it's Westinghouse 
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VISIT OUR EXHIBIT 
(BOOTH 201) AT THE 
EXPOSITION OF 
CHEMICAL INDUSTRIES 


THE 
IE ILIGIUNG 


Of a steelmaking specialist. To be a 
step ahead. In equipment. In versa- 
tility @ Tilt the mammoth electric fur- 
nace. Pour the molten stream. Steels 
for refineries, for processing equip- 
ment, for bridges . . . From a modern 
electric furnace comes the vast vari- 
ety of special-duty steels required by 
the skilled builders of these vital pro- 
jects @ The urge to be a step ahead 
is a characteristic long associated 
with Lukens—in producing the high- 
est quality carbon and special-duty 
plate steels and head shapes. In re- 
searching the best steels for difficult 
applications. The Lukens Application 
Research team would welcome the 
opportunity to work with your engi- 
neers on problems that involve 
designing with plate steels. Please 
write, or call collect, Manager of Ap- 
plication Engineering, 42-A Services 
Building, Lukens Steel Company, 
Coatesville, Pennsylvania. 


THE SPECIALIST 
IN PLATE STEELS 


PHOTOGRAPH BY PAUL WELLER 


* 
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“I don’t know who you are. 
I don’t know your company. 
I don’t know your company’s product. 
I don’t know what your company stands for. 
I don’t know your company’s customers. 
I don’t know your company’s record. 
I don’t know your company’s reputation. 


Now—what was it you wanted to sell me?” 


MORAL: 


Sales start before your salesman calls—with business publication advertising. 


McGraw-Hill 


McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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FOR THESE APPLICATIONS FOR THESE INDUSTRIES 


Pneumatic Conveying 
Glass Blowing 


_Air Compression ‘BUFFALO’ 


Furnace Blowing PRESSURE 
Testing Blocks 
Gas Boosting BLOWERS 


Cooling 
Drying 
Gas Exhausting 
Scale Blow-off 


Rugged, ribbed and 
gas-tight, ‘Buffalo’ Type 
CB Pressure Blowers are 
serving with distinction on 

a wide variety of applications. 

Wheels are narrow, heavy-duty 

steel plate construction, plug welded, 
riveted or continuously welded for high 
strength under high pressure service. 
Housing scroll is continuously welded. Inlet 
and outlet are flanged. Inlet and scroll are 
mastic sealed. Special construction is available 
for high-temperatures, corrosive or explosive 
atmospheres. Capacities to 37,500 cfm and pressure 
to74” w. g. Alsoaline of Type R High Pressure Blowers 
for specialized requirements—details on request. Write for 
Bulletin FI-310. 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 


‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, \ ‘Buffalo’ Centrifugal Pumps Squier Machinery 

Equipment punch, shear, bend, slit, notch 8h uM to handle most liquids and to process sugar cane, coffee 
to move, heat, cool, dehumidify & and cope for production i416) 3 slurries under a variety and rice. Special processing 
and clean air and other gases. or plant maintenance. —— of conditions. machinery for chemicals. 


Cuemicat 27, 1961 41 


Chemical 
Steel 
Gle 
Textile 
ae 


lake tio trom Cinderela 


With the help of a Fairy Godmother, Cinderella had no 
difficulty finding a coach-and-four, footmen and even a 
husband. But today, with the help of Sinclair petrochemi- 
cals. manufacturers are creating products more wondrous 
than even Cinderella’s Fairy Godmother could dream of. 

For example. in the plastics and synthetic fibres industries, 
Sinclair petrochemicals are indispensable raw materials 


being used in the development of countless new and excit- 
ing products. Even when you add the new developments in 
paints. fertilizers. insecticides and detergents. you've only 
scratched the surface of profitable opportunities. 

Sinclair supplies petrochemicals in both quality and quan- 
tity. Shipping and production schedules are set up to meet 
the most stringent demands. The purity of Sinclair petro- 
chemicals sets industry standards. 


SINCLAIR PETROCHEMICALS, INC. 


600 Fifth Avenue, New York 20, N. Y.e 155 N. Wacker Drive, Chicago 6, Ill. 


Sinclar 


PARAXYLENE — PROPYLENE (99°) — ORTHOXYLENE — DURENE (1,2,4,5-TETRAMETHYLBENZENE) — ANHYDROUS AMMONIA — AMMONIUM NITRATE SOLUTIONS — y a 
AQUA AMMONIA—NITROGEN FERTILIZER SOLUTIONS—ALIPHATIC SOLVENTS—ODORLESS SOLVENTS—AROMATIC SOLVENTS—HEAVY AROMATIC SOLVENT—TOLUENE 
({NITRATION GRADE)—XYLENE (FIVE DEGREE) —SULFUR—SULFONATES (OIL SOLUBLE)—CORROSION INHIBITORS —LUBE OIL ADDITIVES — HEPTENES — NONENES 


42 


November 27, 1961—CuEMIcAL ENGINEERING 


Top 


Lon 
pref 


Shell 
epoxy 
ing a; 
lar-we 
epoxy 
out th 

the ne 
type s 
and t 
tion 
cially 
solve} 

I 
by tl 
epich! 
to gr 
able 1 
ard 
cleave 

7 
tems 
Co.’s | 
This 
uses ¢ 
sieves 
resin. 
more 
consit 
are u 
resin, 
aroun 


Japs 
in 
Japan 
achie\ 
meth) 
1958, 


DMT 
tons | 


Curm: 


i] 
| 
| 
| 


Top news stories and what they mean to CPI technical decision-makers 


Chementator 


Longer resin chains are key to 
preparing “one-can” epoxy coatings 


Shell Chemical Co. has just introduced the first 
epoxy surface-coating system that needs no cur- 
ing agent. The trick: employing a high-molecu- 
lar-weight resin (200,000 av. wt.) that gives an 
epoxy’s usual toughness and bonding power with- 
out the need for cross-linking. 

Marketed under the trade name Eponol 55, 
the new epoxy is only intended for use in lacquer- 
type systems. It is dissolved in a suitable solvent, 
and the coating is formed by solvent evapora- 
tion alone. Two Eponol solutions are commer- 
cially available; one contains methyl ethyl ketone 
solvent, the second uses Cellosolve acetate. 

Epoxy used in the new formulation is formed 
by the standard reaction of bisphenol-A and 
epichlorohydrin. But by developing a new process 
to grow long polymer chains, Shell has been 
able to get high performance out of the stand- 
ard material, without the usual cross-linking via 
cleavage of the oxirane ring. 

The search for ‘one-can’” epoxy resin sys- 
tems has also led to the development of Linde 
Co.’s catalyst-loaded molecular sieves (see p. 68). 
This differs from Shell’s approach in that Linde 
uses a curing agent but is able through use of the 
sieves to keep it suspended in the can with the 
resin. Linde’s material can be used in many 
more applications than Shell’s Eponol, but is 
considerably more expensive. The sieves, which 
are used in 20-50% loadings by weight with 
resin, cost around $2/lb. Eponol systems cost 
around $50¢/lb. 


Japanese firm develops shortcut 
in dimethyl terephthalate process 


Japan’s Kawasaki Chemical reports that it has 
achieved a shortcut in the Henkel route to di- 
methyl terephthalate (Chementator, Sept. 22, 
1958, p. 69). With it the company plans to boost 
DMT production from 700 tons/mo. to 1,050 
tons by next spring. 
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In the original terephthalic process, which 
Kawasaki licenses from Germany’s Henkel & 
Co., potassium orthophthalate (derived from 
phthalic anhydride) is catalytically isomerized 
to the terephthalate. Treatment with acid lib- 
erates crude terephthalic acid (TA), and potas- 
sium hydroxide, which is recycled. The crude 
TA is purified, then esterified with methanol to 
form DMT—the starting material for polyester 
fibers and films. 

Kawasaki says it can now add the methanol 
directly to the crude terephthalic production 
step, thus avoiding the need to isolate pure TA. 
Product from this reaction is now DMT plus the 
potassium salt recycle stream. 

The firm has patents pending in Japan, 
Britain, the U. S. and West Germany, is there- 
fore reluctant to spell out any details of its 
new reaction step. 

Increasing interest in polyester fibers has 
led two more Japanese firms—Mitsui Petro- 
chemical and Mitsubishi Chemical—to seek per- 
mission from Japan’s Ministry of International 
Trade & Industry to license the conventional 
Henkel process. Commenting on this potential 
new source of competition, a Kawasaki spokes- 
man claims that the process improvements will 
give his company a significant edge over the 
newcomers. 


Rotating disks form the core of 
new water-distillation process 


Diffusion-distillation is the name given by Gen- 
eral Electric Co. to a new water-desalting method 
just announced. 

Process employs a_ horizontal cylindrical 
chamber, containing a shaft on which disks are 
mounted. These rotating disks pick up hot, 
incoming water from the bottom of the chamber. 
The water then evaporates and diffuses to cool, 
stationary plates at the top of the cylinder. 
There, the vapor condenses and flows to a col- 
lecting trough. 

Incoming water is raised to about 200 F. 
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SAF | = floodlights 


for any explosion -prone area 


These incandescent floodlights are explosion-proof and weather- 
proof .. . ideal for lighting hazardous areas such as this, 


What's your illuminating problem ? 


e Perhaps your problem is dust-ignition-proof floodlighting for dry, dusty, hazardous 
to fit over 33-inch areas.* 


e Possibly you're interested in explosion-proof incandescent floodlights for flush ceiling 
mounting — something that might be suitable for use in a process control room.** 


**RCDE-8. 
Explosion-proof 
incandescent 
floodlight. Prisms 
treated to elimi- 
nate glare. 


e@ Maybe you're looking for rugged, explosion-proof hand lamps — for safe lighting of 
interiors of large fue! tanks during cleaning or painting operations.*** 


Whenever and wherever explosion-proof illumination is needed — whether in_ fluo- 
rescent, mercury vapor or incandescent lamps — Crouse-Hinds has a unit to fit your 
application need. 


Check Catalog 320 for floodlights and Catalog 3000 for hand lamps. Or, see your 
Crouse-Hinds Distributor. 


***EVH. Explosion-proof Ss 
hand-lamp. Rain-tight, 
weather-resistant and easy . 

to re-lamp. 


(crouse HINDS ) 


REG. U.S. PAT. OFF. 


MAIN OFFICE: SYRACUSE, N.Y. FIELD OFFICES: Albany, Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Corpus Christi, Dallas, 
Denver, Detroit, Houston, Indiangpolis, Kansas City, Los Angeles, Milwaukee, Minneapolis, New Orleans, New York, Omaha, Philadelphia, Pittsburgh, a Oregon, St. Louis, 
St. Paul, Salt Loke City, San Francisco, Seattle, Tampa, Tulsa, Washington. RESIDENT REPRESENTATIVES: Baltimore, Md., Meriden, Conn., ding, Pa., Rich Va., Springfield, Mass. 
FOREIGN AFFILIATES: Crouse-Hinds Company of Canada, Ltd., Scarborough, Ont., Crouse- Hinds- Domex, S. A. ‘de CVs ‘Mexico, DF. 
MANUFACTURING LICENSEE: Peterco, Sao Paulo, Brazil 
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by circulating through the condenser plates, 
followed by heating in a small auxiliary heater to 
210 F. The disk-shaft arrangement is the only 
major moving part, so no operator is required. 

The unit operates near 1 atm. and in the 
presence of air. This allows simple design, but 
also means that high-throughput units would 
require an unwieldy amount of condenser area. 
GE feels the method is best suited for capacities 
up to about 1,000 gal./day, accordingly is aim- 
ing for sales to homes or small commercial 
establishments, for operation on hard, brackish 
or sea water. 

According to GE, it appears that diffusion 
distillation will be competitive from a cost stand- 
point with conventional water-heater and water- 
softener combinations—neither of which can 
desalt water. A commercial unit could be 
operated by a 1/50-hp. motor, and with no 
greater total energy input than an ordinary 
hot-water heater. 

Company hopes to have its first commercial 
units on the market about a year from now, then 
gain enough servicing experience to enter the 
home-appliance field a year later. The Office of 
Saline Water has also expressed interest in 
diffusion-distillation for certain civil defense 
and military applications. 


First paint vehicle based upon an 
emulsion of linseed oil and water has 
been announced by Cargill, Inc., Min- 
neapolis. This combination blends the 
convenience of water-thinning with 
the high quality of oil-based paint. One 
other combination paint, using a solu- 
tion of linseed oil in water, was an- 
nounced earlier (Chementator, May 
29, p. 38). 


Another styrene project will get 
ethylbenzene from “natural” sources 


Superfractionation of ethyl benzene from mixed- 
xylene refinery streams, a route pioneered by 
Cosden Petroleum Corp., will furnish the feed- 
stock for the latest announced styrene monomer 
project: a 75-million-lb./yr. unit at Baytown, 
Tex., to be built by Marbon Chemical Div. of 
Borg-Warner Corp. 

Enjay Chemical Co. will supply the ethyl 
benzene by pipeline from parent Humble Oil's 
Baytown refinery. Besides the Cosden plant 
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at Big Spring, Tex., the only other styrene plant 
to use “natural” feedstock is the new 70-mil- 
lion-lb./yr. Sinclair-Koppers plant at Houston. 
(Other styrene units use “synthetic” ethyl ben- 
zene made by alkylating benzene with ethylene.) 
However, as more refiners seek to upgrade re- 
finery streams, others may also elect to tap 
ethyl benzene fractions for their chemical value. 

The new Sinclair-Koppers plant, built by 
Badger Mfg. Co., operates under a Cosden license 
covering superfractionation know-how. At 
Cosden’s refinery, for example, it takes a 350- 
plate distillation train to separate 99% ethyl 
benzene from a gasoline stream. 

Since Humble doesn’t have that kind of 
superfractionation unit at Baytown, observers 
believe the refinery’s ethyl benzene product may 
require additional purification before dehydro- 
genation. However, according to Marbon’s presi- 


‘dent, Robert Shattuck, no licensing agreement 


has yet been concluded with Cosden since process 
design has not yet been fixed, nor has a contrac- 
tor been selected. 

Present plans call for construction on the 
Marbon plant to start around the end of the 
year, with completion scheduled for early 1963. 


The proposal advanced by The Fluor 
Corp., Los Angeles, has been accepted 
by the Atomic Energy Commission as 
basis for contract negotiations for the 
$40-million Advanced Test Reactor to 
be built at Idaho Falls, Ida. 


Coal-slurry burning demonstration 
ups coal’s East Coast prospects 


A major step forward in utilization of coal, 
and a potential strengthening of coal’s position 
as a fuel in the Eastern utility market, was 
demonstrated this month when a slurry, repre- 
sentative of material to be pipelined from the 
Pennsylvania coal fields, was burned directly in 
a steam boiler without auxiliary fuel. Previously, 
coal slurry had to be dewatered and dried before 
it was burned. Now it can be handled as a liquid, 
up to the time of combustion. 

Transportation of coal slurry has_ been 
proved feasible by Consolidation Coal Co.’s 
(Consol) 108-mi. line from Cadiz to Cleveland, 
Ohio, which has transported over 5 million tons 
of coal since startup four years ago. Consol 

(Continued on page 48) 
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P-K SOLIDS PROCESSOR* 


SIMPLIFIES WESTINGHOUSE LAMP-MAKING OPERATIONS 


Eliminates outmoded mixing, oven and screening steps 
+ Reduces materials handling + Improves thoria quality 


A ten cu. ft. P-K Solids Processor has consolidated a multi-step 
processing operation into a single unit operation — and improved 
product quality — for the Westinghouse Lamp Division, Bloom. 
field, N. J. 

The pre-packaged unit blends, disperses liquids, and vacuum 
dries in simple sequence in the production of thoria, a material 
which adds strength and toughness to the tungsten wire used as 
lamp filament. Outmoded mixing, tray drying and screening 


*patented 


INR & D—A one cu. ft. mode! 


is used in the development of © 


experimental materials. Unit. 
purchased as a result of a pre. 
test at P-K’s Pre-Test Labora: 
tory, was used to work out 
thoria process now in use. Its 
unique flexibility, drying range. 
plus accurate instrumentation, 
in a complete package, make 
it an ideal research tool. 


IN PRODUCTION — First, un’ 
preblends 400 kilograms of 
tungsten oxide for five minutes 
Then, a thorium nitrate solu 
tion (10% of total charge) 's 
added. Full vacuum is pullec 
and steam-heated jacket dries 
material in five hours. — 


PACKAGED P-K SOLIDS PROCESSOR performs up to 10 operations in 
simple sequence and in combinations: 
1. Precision gentle blending. 2. Intensive blending. 3. Liquid-solids 
blending. 4. Granulation of solids. 5. Vacuum drying of solids. 6. Coat: 
ing of solids. 7. Heat sterilization of solids. 8. Gas sterilization of solids. 
9. Chemical reaction of solids. 10. Heating or cooling of solids. 
Installation of totally packaged unit — including all wiring and instru: 
mentation — requires only electric and water connections. 
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equipment previously used — and the accompanying materials 
handling steps — have been eliminated, and a critical toxic dust 
problem has been solved. 

Moreover, according to Russell H. Atkinson, Manager of 


P-K PROCESSING EQUIPMENT 


Lamps Parts Engineering, “Substantial quality improvement ee 
if, Available from stock 
resulting in increased lamp life has been realized through the peyooe : 


superior blending, liquid eee and drying of this three-in eed aataaenetete. 
one packaged Solids Processor. 


R* PRE-TEST FACILITIES. Westinghouse pre-tested these economies. 
§ Why not explore the possibilities of simplifying your own solids 

processing operations at the P-K Pre-Test Laboratory. You'll find 
pilot models of standard, intensifier, and liquid-solids “Twin- 


Standard Twin Shel! 


‘ps Shell” blenders; packaged tumble dryers; ribbon and double-cone Production Blenders. 
ity blenders; as well as the new Solids Processor. 4,000 cu. ft. 


Here, under your supervision, skilled engineers will test-blend 


a your materials. They'll point out product improvements and Senameeee, 
VeC' | process modernization . . . introduce you to new concepts in solids satiate 
on processing . . . predict potential economies in time, space, labor 

and equipment. 
jum 
rig] | TO MAKE ARRANGEMENTS, write or phone George Sweitzer at P-K Liquid-Solids 


| gs | Stroudsburg. Call direct by dialing 717—HAmilton 1-7500. He'll 
supply you with all the necessary information — dates, amount of 
material required, shipping and travel details. 


Blenders. 
1 cu. ft. to 50 cu. ft. 


Packaged Vacuum 
Tumble Dryers. 
1cu. ft. to 300 cu. ft. 


Standard Cone 
Blenders. 
1 cu. ft. to 
4,000 cu. ft. 


Packaged Pilot Plants 


“Shell and Tube 
Heat Exchangers 


Solids Flow Valve 


REPORT ON SOLID-SOLID BLENDING. 


23-page color article from Chemical 
Engineering discusses blending theory, 
practice, equipment and economies. 
Available upon request. Also ask for new P-K 
process equipment catalog No. 17-P. Heat 
Exchanger Manual No. 700-A, available upon 
company !etterhead request. 


: Patterson Kelley 


S, CHEMICAL AND PROCESS EQUIPMENT DIVISION 
1211 BURSON STREET, EAST STROUDSBURG, PA. 
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now proposes to build a larger line, with up to 
6-million-tons/yr. capacity, that could supply 
20% of the East Coast market. 

Research by Consol has shown that the 
50-50 coal-water mixture designed for the Ohio 
line can be increased to 60% coal via proper 
particle-size distribution. Such a slurry, upon 
standing in a tank after transport through a 
pipe, stabilizes to form a 70-30 mixture that 
handles like thick cream. It was such a mixture 
that was burned in this month’s demonstration 
at Jersey Central Power and Light Co.’s Werner 
generating station, in a cyclone burner designed 
by the Babcock & Wilcox Co. 

Cost figures for the power generated by 
direct slurry burning indicate savings for the 
pipeline product, compared with rail-transported 
coal, despite a small loss of heat efficiency due 
to the slurry’s water content. Stabilized slurry 
may also help coal to win back some of the 
ground that it has lost to oil and gas in the 
last five years. Coal’s share of the Eastern 
energy market has fallen from more than 80% 
to below 70% in that period. 


Additional emphasis will be given to 
basic research in engineering through 
establishment of an Engineering Sec- 
tion within the National Science Foun- 
dation. The new section, which re- 
places the Engineering Sciences Pro- 
gram office, will sponsor a wide vari- 
ety of engineering research programs, 
with emphasis on areas of national 
need, such as fire research and trans- 
portation. 


New Army report sees threat in 
latest Soviet fiber developments 


Although the Soviet Union lags far behind the 
U. S. in development of synthetic fibers for con- 
sumer uses, it is developing three types of high- 
performance fibers that have no counterparts in 
this country. The new materials could be of value 
in defending against chemical, biological and 
radiological hazards, concludes a report just 
issued by the Army Quartermaster Corps. 

The three Soviet fibers are: Enant (nylon-7), 
Ftorlon (a fluorine-containing copolymer), and 
Vinitron (a combination of nitrocellulose and 
polyvinyl chloride). 

Enant’s main virtue is said to be superior 
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stress-strain properties at high temperatures 
and ultraviolet resistance. Ftorlon has better 
stress-strain characteristics than Teflon, says 
the report. Vinitron has a much higher soften- 
ing point (around 300 F.) than ordinary PVC. 

Of the three fibers, nylon-7 has probably 
received the most attention in this country, but 
the cost of the raw material (amino-enanthic 
acid) has dampened commercial interest. The 
acid can be synthesized by reaction of ethylene 
and carbon tetrachloride, followed by hydrolysis 
and amidation. If yields of enanthic acid were 
close to 100‘, the material could be made for 
20-22¢ lb. In practice, however, yields have 
been far below theoretical. 

But researchers in both the Soviet Union and 
Israel have reported controlling the reactions so 
as to obtain products containing 85% enanthic 
acid. Yields on this order could pave the way for 
making of nylon-7 polymer for 30-35¢/lb., which 
would augur a big role in the synthetic-fiber 
market. 

Copies of the report (PB 181 029) can be 
had for 75¢ from Office of Technical Services, 
U. 8S. Dept. of Commerce, Washington, D. C. 


New gas to vie with acetylene 
and propane for flame cutting 


The pre-eminence of acetylene and propane as in- 
dustrial cutting gases is being challenged by a 
new entry in the field: methylacetylene that is 
stabilized with propadiene and_ propylene 
(MAPP). Developed and tested by the Dow 
Chemical Co., MAPP is said to be less toxic, safer, 
and 15-45 cheaper than the conventional fuels. 

MAPP combines the high-energy character- 
istics of acetylene with the handling and safety 
features of propane. It can be liquefied and 
handled in regular LPG equipment, and performs 
well with standard torch tips, although for maxi- 
mum efficiency, special tips may be installed on 
most regular torches. 

Among the advantages anticipated from 
brazing and cutting operations with MAPP are: 
reduced oxygen and fuel consumption, simpler 
handling and distribution facilities in the shop. 
The gas can be safely used at pressures to 300 
psi. and at normal temperatures its vapor pres- 
sure is far below critical pressure. Thus, unlike 
acetylene, large cylinders of MAPP can be con- 
nected to a fuel-gas distribution system, with 
the gas piped under substantial pressures to 
points of use. 

Dow says MAPP is suitable for all regular 
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HERE’S WHY 
SNAP*ON 
GIASS FIBER, 
PiPE INSULATION 
Oul-PEREORMS 
ALL OTHER. 
PiPE COVERINGS 


FOR CHILLED AND HEATED 
PIPE FROM SUB-ZERO TO 
350° F.—INDOORS OR OUT— 
G-B SNAP*ON HAS NO 
SUPERIOR. AND HERE’S WHY: 


HIGH IN THERMAL EFFICIENCY. A heated 
pipe may keep this workman's coffee hot, 
but it’s a cinch that he won’t get a “hot 
seat’’ when he’s protected by G-B Snap*On. 
The “K’’ factors of this all-glass-fiber in- 
sulation are second to none among all gen- 
eral purpose pipe insulations. 


IMMUNE TO DAMAGE. Tough to beat 
and tough to abuse —that’s G-B 
Snap*On. There’s just no knocking 
out the highly resilient glass fibers 
that go into the construction of G-B 
Snap#On. Even when accidentally 
crushed or stepped on, it springs 
back to its original shape. 


WRITE FOR COMPLETE PRODUCT INFORMATION 


252 W. TENTH ST., KANSAS CITY, MO. 


Curemicar 27, 1961 


EASY, FAST TO INSTALL. Thanks to 
its snap-hinge action, G-B Snap*On 
slips over pipe and snaps back to its 
original cylindrical shape in one easy 
motion. Once in place, G-B Snap*On 
provides permanent insulation protec- 
tion. It does not rot, corrode, mildew 
or otherwise deteriorate. 


VARIETY OF SIZES. The only one- 
piece glass fiber pipe insulation avail- 
able in sizes over 32” IPS, G-B 
Snap*On is also available in diameters 
down to copper tubing . . . varying 
thicknesses . . . plain or with a vari- 
ety of factory-applied facings for use 
indoors or out. 


GUSTIN ® 


BACON 
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metal-cutting operations, including powder cut- 
ting of stainless steels, standard flame cutting 
of mild steel, metallizing, brazing and heating. 
Flame temperature is about the same as that 
of acetylene. 


Another producer is swinging to the 
propylene-ammonia route to acrylo- 
nitrile. Britain’s Imperial Chemical 
Industries is closing down its old acet- 
ylene-HCN acrylonitrile plant at 
Billingham, to convert it to the new 
process. Revamped unit, due on 
stream ina year, will have a capacity 
of about 10,000 tons/ yr. 


Chemical industry lifts operating 
rate, levels out investment 


Preliminary capital spending plans of the chemi- 
cal industry for 1962 show a 2% decline from 
outlays in 1961, according to McGraw-Hill’s cap- 
ital spending survey released this month. This 
reduction is in contrast to the all-manufacturing 
average, which shows spending will increase 
7% in 1962. 

However, petroleum companies plan to hike 
chemical spending by 11% to $289 million, so 
total chemical spending will remain constant. 

Respondents to the survey, which include 
companies having 60% of the employment in 
the chemical industry, indicate capital outlays 
in chemicals will be $1.62 billion in 1962, com- 
pared with $1.65 billion in 1961. Planned spend- 
ing in 1963 is now set at $1.57 billion. Despite 
these cutbacks from the near-record 1961 levels, 
the figures present a fairly steady spending 
plateau, nothing like the dip to $1.26 billion 
in 1958 that followed the $1.65-billion boom in 
1957. 

Most encouraging figure uncovered in the 
survey: chemical companies expect tonnage 
sales volume to increase 7% in 1962. Also, 
operating rate has risen to 79% of capacity, 
compared with 75% in December 1960.  Pre- 
ferred operating rate, however, is 93% of ¢ca- 
pacity. This spread between actual and desired 
operating rate is interpreted as the primary 
cause of the capital spending plateau. Excess 
capacity has caused downward pressure on 
prices, with consequent reductions in profits. 

However, McGraw-Hill’s economists note 
that price declines appear to be ending and that 
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growth in demand for chemicals may be even 
greater than the anticipated 7%. Prospects 
are thus good for a highly profitable year, and 
actual capital spending may increase over the 
preliminary estimates when final 1962 plans 
are set. 

Other areas of the chemical process in- 
dustries all show significant increases in spend- 


ing plans over 1961: nonferrous metals up 7%; . 


pulp and paper up 6% ; rubber up 11%; stone, 
clay and glass up 8% ; petroleum and coal prod- 
ucts up 10%. 


Citric acid cleans and passivates 
steam boilers in short downtime 


The time lost during boiler cleaning can be 
reduced by a new process that uses ammoniated 
citric acid as a cleaning fluid. 

Developed by Chas. Pfizer & Co., the proc- 
ess removes both magnetite and copper deposits, 
and leaves a silvery-gray metal surface that 
resists subseauent rusting. The system has 
been successfully field-tested on both controlled- 
and natural-circulation boilers. 

In operation, an ammoniated citric acid 
solution of about 3% concentration and pH 3-5 
is circulated in the boiler at 200 F. Over a 
period of 4-8 hr., the temperature is allowed to 
fall to 150 F. as the iron oxide dissolves. A 
small additional amount of citric acid is then 
added to stabilize the iron before a 1% am- 
monia solution is added to raise the pH to 
about 10. 

When the pH is decidedly alkaline, an 
oxidant such as sodium nitrite (0.25-0.50% of 
solution) is added, and agitation or circulation 
initiated and continued for 3-5 hr. The solution 
may cool below 150 F. during this operation in 
which copper contaminants are dissolved and 
stabilized in the form of a copper-ammonium 
complex. The unit is then drained, rinsed free 
of cleaning solvent and drained again. 

If ammonia fumes and odors are objection- 
able, such as when circulation is achieved via 
a return tank, other amines may be used. Tri- 
ethanolamine, for example, is nonvolatile, pro- 
duces an alkaline solution, and forms stable 
complexes with iron and copper. 

Since the cost of cleaning with citric acid 
is about comparable to other systems, accord- 
ing to Pfizer, the method’s advantages are the 
savings in downtime and the boilers’ resistance 
to re-rusting before being put back into service. 

For More Industry & Economic News. ..p. 42 
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The Catalyst they think of FIRST!. 
Bz A BORON TRIFLUORIDE 


Developing a process involving organic synthesis? Looking 
for the right catalyst? Whether you need ounces for labora- 
tory tests, or larger quantities for pilot plant or process runs, 
think of BFs3 first! Others do—and with good reason! BF; is 
the closest thing there is to a universal catalyst. 

In a broad spectrum of reactions, it speeds reaction rates, 
increases yields, lowers costs, refines through-put—in acyla- 
tion, alkylation, arylation, condensation, cyclization, esterifi- 
cation, halogenation, hydration, isomerization, nitration, and 
many others. 

Then think of General Chemical as the source for boron 
trifluoride in any form. As America’s primary producer of 
BF, General has pioneered in its development, and initiated 
the practice of preparing various complexes for easier han- 
dling. They’re available for immediate shipment in one- 


BAKER & ADAMSON® 
Fine Chemicals 


pound laboratory quantities right through to tank car lots. 

Make BF; the catalyst you think of first. The technical 
bulletins listed give full data on properties and known uses. 
Send for your copies now. 


TITLE CODE No. 
Boron Trifluoride, Compressed Gas ....................-...--DA-34691 
Boron Trifluoride, Compressed Gas Handling Information ....... TB-34691 


Boron Fluoride, Complexes with Nitrogenous Compounds. . .DA-3469-NIT-1 
Boron Fluoride, Complexes with Oxygen-Containing 


Boron Trifluoride, Ether Complex, Tech................... ...DA34711 
Boron Trifluoride, Monoethylamine Complex, Technical ........ DA-34661 


Boron Trifluoride, Phenol Complex, Tech. ...................DA-34682 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Please send export inquiries to: Allied Chemical International, 40 Rector Street, New York 6, N. ¥. 
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NEWEST COATING PROCESS: VACUUM ENCAPSULATION 
HANDLES WIDE RANGE OF PARTICLE SIZES 


National Research Corp.’s 
technique enrobes solids in 
metals, inorganic and or- 
ganic compounds to impart 
desirable properties. This 
operation complements sev~ 
eral methods already em- 
ployed for liquids. 


The recent joint announcement 
by National Research Corp. and the 
Air Force that the former had been 
awarded a $250,000 contract to con- 
tinue research and development on 
encapsulated ingredients for solid 
propellants focused attention on 
NRC’s vacuum process. 

Resulting from more than five 
years of research, the new tech- 
nique enables solid materials to be 
coated with metals, inorganic and 
organic compounds. 

By use of a proper capsule, NRC 
has been able to: 

eImpart specific optical, elec- 
trical and/or magnetic properties 
to a particle. 

¢ Modify or control rates of so- 
lution, reaction, volatilization and / 
or adsorption. 

e Alter surface tension. 

eIncrease shelf life of ma- 
terials. 

¢ Increase abrasion resistance. 

¢Improve handling and pack- 
aging characteristics. 
> First Time for Solids—Because 
it encapsulates solids, the new sys- 
tem complements several other 
techniques developed for enclosing 
liquids. National Cash Register’s 
“no carbon required” system, used 
in the manufacture of “one shot’ 
office forms, comprises coating 
colorless lactones of various tri- 
phenylmethane dyes to form a 
milky-white emulsion. The emul- 
sion is used to back-coat paper 
stock. 
Southwest Research Institute has Photomicrographs of encapsulated particles. Top: Polystyrene spheres coated 
developed several encapsulating de- with black aluminum. Bottom: Citrus oils enclosed‘ {n corn syrup solids. 
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vices—one a gravity-feed appara- 
tus; the other, a centrifugal unit. 
With these, many different kinds 
and shapes of capsules have been 
created. 

An extremely simple system was 
developed by Sunkist Growers, Inc., 
Los Angeles (U.S. Patent 2,809,- 
895) specifically to preserve the 
natural flavor of citrus oil. 

Basically, it consists of emulsify- 
ing the citrus oil in a hot corn- 
syrup-solids solution and extruding 
the emulsion downward into an or- 
ganic alcohol, which is a nonsolvent 
for the syrup. 

Filaments of the syrup, produced 
by cooling during passage between 
extruder and alcohol bath, are 
broken into short rods by a sweep 
agitator in the bath. Essential oil 
not enclosed in the rods is dissolved 
by the alcohol and thus removed 
from the product, which is then 
rinsed, vacuum-dried and packaged. 
>NRC’s System—Material (sub- 
strate) to be coated by the NRC 
technique is placed in a vacuum 
chamber. Here, the substrate is sys- 
tematically fed from a storage con- 
tainer to a vibrating coating tray. 
Encapsulating material is evapo- 
rated from a heated source and con- 
densed on particles of substrate. 
Coated particles are then collected 
in a receiving container and the 
vacuum system vented. The pro- 
cedure has now been adapted to 
truly continuous operation. 

Several parameters affect quality 
of the capsule. One is the high vac- 
uum behavior of the substrate. This 
parameter may be defined as a 
combination of the  substrate’s 
vapor and decomposition pressures. 
During encapsulation, heat is trans- 
ferred to the particle by radiation 
from the evaporation source and 
condensation of the evaporating ma- 
terial. NRC’s process compensates 
for the temperature rise by cooling. 

Many other parameters such as 
Particle size and shape, specific 
gravity, and chemical purity must 
be considered when planning an 
operation. If a maximum coating 
thickness with a minimum of mate- 
tial is required, spherical particles 
are more desirable than irregular 
ones because the sphere has the 
smallest surface-area-to-volume ra- 
tio. Conversely, larger quantities 


of coating material are needed on 
microcrystalline particles. Also im- 
portant is the proper distribution 
of substrate in the coating zone, as 
this affects uniformity of capsule 
thickness. 

> Numerous Uses Seen—The new 
process permits coating of a wide 
range of solids of any particle size, 
shape and density. Among mate- 


rials that can be used as coatings 
are metals such as aluminum, mag- 
nesium, zinc, cadmium, chromium, 
nickel, tin, silver, gold and boron; 
inorganic compounds such as zinc 
sulfide, magnesium fluoride and sili- 
con monoxide; organic compounds 
such as waxes and paraffins. Cap- 
sule thickness can be varied from 
100 A. to several microns.—AVG 


ENGINEERS CALL FOR GREATER UNITY 


First inter-American con- 
ference on chemical engi- 
neering pointed up ChE’s 
problems in the Americas, 
and drew up guidelines for 
hemispheric progress. 


Over 200 chemical engineers and 
educators from 15 countries of the 
Western Hemisphere gathered in 
San Juan, Puerto Rico, Oct. 23-27, 
for the First Inter-American Con- 
gress of Chemical Engineering. 

They discussed ways to promote 
the study, application and dissemi- 
nation of chemical engineering sci- 
ence throughout the Americas. 
Main accomplishment was adoption 
at the final session of the following 
resolutions to: 

¢ Establish an Inter-American 
Society of Chemical Engineers. 

eHold a second congress in 
Peru and a third in Mexico, at dates 
to be decided later. 

e Establish a Latin-American 
association of schools and faculties 
of engineering, and seek the sup- 
port of the Organization of Ameri- 
can States and the Alliance for 
Progress for this purpose. 

¢Form a commission of three 
countries to establish a standard 
Spanish-language nomenclature of 
chemical engineering. 

¢Contact private groups and 
government agencies of the various 
countries, and seek their support 
for the future congresses. 

eEstablish a commission to 
study how chemical engineering 
can be used to help the economic 
development of Latin America. 

¢Create an inter-American as- 
sociation to study, first, the teach- 
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ing of chemical engineering, and 
then the other branches of engi- 
neering. 

In a panel discussion concerned 
with the exchange of engineering 
information, the Latin-American 
participants pointed out that their 
biggest problem is coordination 
among themselves. Frequently, 
there is no common technical lan- 
guage among the Spanish-speaking 
countries, and _ technical people 
there have better communications 
with the U.S. (through publica- 
tions and visits) than they do with 
their own neighbors. Another prob- 
lem is the difficulty in publishing 
technical books in Latin America, 
where the author must do his own 
publishing. 

There were nearly 90 papers pre- 
sented at sessions ranging from 
sugar technology to chemical engi- 
neering education. The authors 
spoke in their native tongues and, 
in most cases, simultaneous trans- 
lation was available. When not at- 
tending sessions, the delegates 
visited many processing plants on 
the island, as well as power stations 
and a water treatment plant. 

The congress was sponsored by 
the College of Agriculture and Me- 
chanic Arts of the University of 
Puerto Rico, the Institute of Engi- 
neers, Architects and Surveyors of 
Puerto Rico and the Institute of 
Chemical Engineers of Puerto Rico. 
Raphael Munoz, president of the 
IChEPR. organization, was elected 
president of the congress at the 
first session. Dr. Munoz and Ramon 
Guzman, secretary of the Institute 
of Chemical Engineers, were 
largely responsible for organizing 
the congress. 
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WHERE WILL COAL FIT INTO 1975’s ENERGY PICTURE? 


Further inroads by oil and 
natural gas are expected to 
reduce coal’s share to about 
24% of total energy demand. 
However, growth in total 
demand should boost coal 
usage. 


Calling its estimate conservative, 
the U. S. Bureau of Mines recently 
forecast demand for coal at ap- 
proximately 670 million tons in 
1975. Framing this projection is 
a total energy demand of about 
67,000 trillion Btu., equivalent to 
2.6 billion tons of coal. This rep- 
resents a 53% increase over today’s 
total energy demand of 1.7 billion 
tons in coal equivalent. 

In his analysis of the future 
breakdown of coal’s energy end 
uses,* the bureau’s T. Reed Scollon 
emphasized potential technical de- 
velopments that were likely to al- 
ter the picture. 
> Electric Power—The Bureau 
based its estimates in this area on 
the Federal Power Commission’s 
expectations for a _ total electric 
power demand of 1,772 billion kwh. 
in 1975. Assuming that hydro 
power and nuclear energy will sup- 

* “Coal Supply and Demand in the Na- 
tion’s Expanding Energy Market,” by 
T. R. Scollon, chief, division of bituminous 
coal, U. S. Bureau of Mines, before the 


Southern Research Institute, Birmingham, 
Ala., Oct. 3, 1961. 


Source: W. E. Hopkins, Stone & Webster 
Engineering Corp. 


Electric-power generation 


Manufacturing 

and mining: 
Steel and rolling mills...... 


Exports 


Total 
Source: U. S. Bureau of Mines 
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Other mfg. and mining...........- 
Retail deliveries ........... 


November 27, 


ply: (1) 15% of the requirements 
for 1975 electric power production; 
(2) a heat rate of 9,600 Btu./kwh.; 
(3) 24 million Btu./ton of coal; and 
(4) 73% of the conventional ther- 
mal power by coal, a total consump- 
tion of 440-million tons results, 
This exceeds current annual total 
coal production. 

Development of the coal-burning 
gas turbine may greatly increase 
this figure. Electrification of rail- 
roads would also have a significant 
upward effect. However, develop- 
ments such as nuclear fusion might 
reach the commercial stage and re- 
duce use of bituminous coal. 
> Coke—Approximately 90 million 
tons of coal will be needed for coke 
in 1975, assuming steel output will 
not exceed 150 million tons. 

The estimate would be affected 
adversely by technological advances 
in direct reduction methods, in 
oxygen enrichment, humidification, 
higher blast temperatures, and the 
use of supplemental fuels. A new 
operating technique that may affect 
metallurgical coke consumption in 
the near future is the injection of 
supplemental fuels (gaseous, liquid, 
and pulverized solid fuel) into the 
blast furnace. 
> Manufacture and Mining—In re- 
sponse to economic growth, popu- 
lation expansion and new construc- 
tion, coal requirements for cement 
manufacture are expected to in- 
crease from the 8.2 million tons 
now consumed, to about 11 million 
tons. There also should be a rela- 
tively mild increase iw coal con- 
sumption at steel and rolling mills, 
from the present 7.3 million tons 
to about 8 million tons. This will 
reflect to some extent rising demand 
for steel. 

The outlook for coal in other seg- 
ments of the industrial and manu- 
facturing market, however, is less 
optimistic. The growing use of 
residual oil in industrial fuel mar- 
kets (process heat and steam). of 
distillate oils in industrial space- 
heating, and of natural gas in both 
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To insure smooth, vibration-free oper- 
ation, the rotor of every multi-stage 
centrifugal compressor should be dy- 
namically balanced. 

50,000 cast iron Hoffman Blowers on 
24 hour unattended duty are daily 
proving this to the complete satisfaction 
of operating engineers in the chemical, 
petroleum and other industries. 

If your process requires a continuous 
dependable supply of air or gas at con- 


stant pressures up to 10 psi—vacuums 
to 12” Hg—volumes out to 20,000 cfm, 
without expensive controls or elaborate 
silencers, contact Hoffman. 

Units can be furnished with protective 
coatings to resist corrosion, and special 
seals to prevent leakage. 

For more information about our 
DYNAMIC blowers, industrial vacuum 
cleaners and pneumatic conveying 


equipment, call or write today. 


AIR APPLIANCE DIVISION 


INDUSTRIES, INC. A SUBSIDIARY OF HOFFMAN INTERNATIONAL 


ORegon 7-3600 


Dept. CE-11, 103 Fourth Avenue, New York 3,N. Y. 


Curemicar, 
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of these applications, has been dis- 
astrous for coal. Consumption of 
bituminous coal declined from 124 
million tons in 1947 to 76 million 
tons in 1960. 

Nevertheless, these markets are 
especially sensitive to operational 
costs, and convenience is not as de- 
cisive a factor as in the residential 
and commercial markets. Accord- 
ing to Scollon, the Bureau believes 
the rate of decline will reach its 
bottom, within the next decade and 
will be followed by at least a modest 
gain for coal. Therefore, coal con- 
sumption in the industrial fuel and 
space-heating categories should ap- 
proximate 70 million tons, com- 
pared with 76 million tons. 
> Motive Power—With coal con- 
sumption by railroads already re- 
duced primarily to such uses as 
station heating and other miscel- 
laneous purposes, further losses 
probably will be inconsequential. 
Considering these outlets, together 
with what remains of the bunkering 
market, direct coal consumption for 
motive power in 1975 may approxi- 
mate 2 million tons, compared with 
present 3-million-ton consumption. 
> Exports—The past decade has 
seen U.S. exports of coal rise and 
fall with the interplay of interna- 
tional energy considerations, from 
a peak of 81 million tons in 1957 
to less than half as much at pres- 
ent. In a manner reminiscent of 
our own experience, coal is being 
displaced abroad by oil and natural 
gas. Below is a comparison of the 
shares alloted to various energy 
sources in 1950 and 1959 in the 
total energy consumption picture 
for Western Europe: 


1950 1959 
9.9 26.6 
Natural gas ....... 0.2 1.6 


100.0% 100.0% 


Notwithstanding the declining 
trend in exports, the worldwide de- 
mand for exceptionally high-grade 
U.S. coals, particularly those of 
metallurgical quality, has been 
firmly established, both for use in 
coke manufacture and for other 
purposes. Further losses in the 
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Canadian and European market 
should be at least partly offset by 
increases in demand for U.S. coals 
in South America and Asia. The 
Bureau anticipates that by 1975 
this market will stabilize at about 
30 million tons, compared to 38 mil- 
lion tons in 1960. 

> Prices—In a recent papert on 
“Transportation of Electrical En- 
ergy vs. Transportation of Fuel,” 
W. E. Hopkins of Stone & Webster 
Engineering Corp. pointed out that 
technological improvements in min- 
ing equipment and methods have 
nearly doubled the average output 
per man in the last decade. Mech- 
anized underground and strip-min- 
ing techniques require less than 
half the average man-hours per ton 
of coal produced. Although these 
factors will have less of an effect 
on average prices in the future, the 
outlook for minimum future mine 
price increases is generally consid- 
ered to be favorable. 

As for railroads, regulated trans- 
portation rates normally form a 
considerable portion of total deliv- 
ered coal costs. Existing competi- 
tive influences have forced manage- 
ment and the regulating agencies 
toward revision of arbitrary rate 
schedules. 

Larger bulk shipments possible 
with barge delivery reduce unit 
costs considerably, but approxi- 
mately 75% is shipped by rail due 
to limitations imposed by source 
or consumer location. The railroads 
are giving consideration to larger 
bulk hauling trains to reduce costs. 
Although changes may be limited 
to special situations, the evidence 
suggests determined efforts to com- 
pete with other forms of transpor- 
tation. Despite these efforts, how- 
ever, nominal increases in rail 
transportation costs are to be ex- 
pected over an extended period. 

Hopkins concluded that natural 
abundance, technological production 
improvements and_ transportation 
facility competition would limit fu- 
ture price increases of delivered 
bituminous coal, continuing its dom- 
inance as the main thermal power- 
generating fuel.-—FA. 


+ Presented at the ASME-ATEE Na- 
tional Power Conference, San Francisco, 
Sept. 1961. 


Chilton Elected by AACE 


The American Assn. of Cost En- 
gineers has elected Cecil H. Chilton, 
editor-in-chief of CHEMICAL ENgI- 
NEERING, as its president for 1962, 
Chilton is also editor of the re- 
cently published book, “Cost Engi- 
neering in the Process Industries,” 

Other officers elected by AACE 
are: D. I. Meikle of Meissner Engi- 
neers as vice president: W. J, 
Dodge, Socony Mobil Oil, treasurer; 
T. C. Ponder of Petroleum Refiner, 
secretary. 

New members of the board of di- 
rectors are: H. J. DeLamater of 
Industrial Estimating Service, and 
W. I. McKay of Fluor Corp. 
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Chemical Consu: ptien 
Index 
May June July 
(Final) (Final) (Final) 
Coal products ...... 


Explosives. 12.6 12.0 11.6 
& steel........ 16.5 15.7 148 
LeGiher 43 44 43 
Paint & varnish ..... 40.8 43.2 37.3 
Pet. refining ....... 3233 
Pulp & paper....... 43.4 40.6 39.1 
24.3 24.5 24.1 
10:8 97 77 

348.9 331.5 302.4 
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Engineered for maximum corrosion re- 
sistance and minimum maintenance, 
these shell and tube heat exchangers are 
so constructed that all surfaces in contact 
with corrosive fluids are of ‘Karbate”’ 
impervious graphite. This unique mate- 
rial offers complete corrosion resistance, 
high thermal conductivity and immunity 


to thermal shock. 

Always consider ‘‘Karbate”’ impervious 
graphite heat exchange equipment where 
corrosion is a problem. You'll be pleas- 
antly surprised at the low first cost in 
comparison with heat exchangers having 
far less effective resistance to corrosion. 


Write for Catalog Section $-6800 


HEAT 


Nom. | Ne.of | HEAT TRANSFER SURFACE OUTSIDE TUBES, SQ. FT. 
“Karbate’’ shell and tube heat Series os. 6’ Long 9 long | 12'long Long 16’ Long 
exchangers—any size, any type, any Shell | Tubes Tubes Tubes Tubes 
- design — directly from National 90 6" 9 | 77 | «+25 | #354 | = - 
190 8” 19 | 373 | 559 | 745 | 870 99.5 
__perts in heat transfer with corrosives. 420 14” a2 | 817 | 1233 | 1648 | 192 220 
640 16” 64 1243 | 187.7 | 251 293 335 
e Components of all sizes of “Karbate”’ 850 18” 85 165.2 | 250 334 | 389 444 
1090 20” 109 213 320 427, 570 
Gre 1350 22" 135 2632397 530 «618 706 
__ in quantity and carried in stock. You 1630 24” 163 317 479 640 | 746 852 
Ls save money .. . you save time . » 1950 26” 195 379 573 766 | 892 1017 | 
28” 233 453 684 914 | 1065 1217 
__when you specify “Kerbate impor 2680 | 30” 268 521 786 1051 1225 1400 
_ vious graphite shell and tube heat 3490 34” 349 679 1024 1368 1595 1822, 
38” 439 855 1289 1722 2295 
42" 596 1162 1749 233602 
*This unit has 4%’ long tubes. 
NATIONAL CARBON COMPANY 


“Union Carbide"’ are registered 
trade marks for products of 


Curatucar. 27, 1961 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, N. ¥. 
IN CANADA: Union Carbide Canada Limited, Taronto 
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ACYCLIC UNIT GENERATES 


Aimed at the chlorine and 
aluminum industries, this 
generator uses liquid metal 
in the collector ring instead 
of sliding brushes. 


A method for generating large 
blocks of d.c. power—without the 
use of sliding brushes or the neces- 
sity for rectification—is being of- 
fered by General Electric Co. for 
trial by the process industries. 
Called the acyclic generator, this 
machine is designed to produce ex- 
tremely heavy direct current at low 
voltage under continuous operating 
conditions. 

With such characteristics, the 
device has obvious potential in 
aluminum reduction and chlorine 
production—two large power-con- 
suming fields whose _ production 
costs are linked closely to the avail- 
ability of cheap d.c. power. And the 
potential is strengthened by GE’s 
claim that installed cost is esti- 
mated to run 25% less than for in- 


58 


Four acyclic generators, rated at 550,000 amp. each, power an induction coil for an Air Force wind tunnel. 


stallation of conventional generat- 
ing and rectifying equipment. 

GE is introducing the generator 
at a time when chlorine production 
is continuing a steady increase, 


DIRECT CURRENT DIRECTLY 


with even greater growth forecast. 
Now more than 4.6 million tons/yr. 
(up from 3.4 million in 1955), 
output may double by 1971. 
(Continued on p. 60) 


Collector ring (arrow) uses liquid metal as conductor from generator. 
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Measure Rate-of-Flow of 
HARD-TO-HANDLE FLUIDS 


WATER-OPERATED 
SUMP PUMP WORKS 
AUTOMATICALLY 


Ejector-type sump pump 
utilizes kinetic energy of 
water under pressure to evac- 
uate liquids from sumps, 
tanks, pits. When liquid 
accumulates, ball float rises, 
opens snap valve to begin 


operation. When liquid level \ 
falls, float drops, closes valve ; 
and pumping stops. Steam- 


operated types also available. 
See below. 


SK Metal-Tube (Armored) Rotameters are designed for 
measuring the rate-of-flow of hazardous fluids, high pres- 
sure fluids, and steam. Their accuracy, sound design, and 
sturdy construction make these instruments easy to 
apply and easy to use in direct and remote indicating, 
a recording and controlling installations. 
0a! 


Ask for Bulletin 2M (water) For for Bulletin 19h. 
or Bulletin 2A (steam) Strainer 


| Geta SK Gear Pumps for 
condenser 


IMMEDIATE 
? 


AIDE 
NEED? | from stock! DEPENDABLE PERFORMANCE 
Most SK Gear Pumps are bought to solve “in-service” 
problems of performance or maintenance that were 
created by lower-cost competitive makes. Why not bypass 
this costly experimental phase by specifying quality-built 
SK Gear Pumps at the outset? Tell us about your appli- 
cation. We'll be glad to help. 


ROL F 
BEARI 
STRAIGHT 
BORE 
You'll have the condenser you — 
need, when you need it, if you 
call on SK. We stock more types 
and sizes than any company in GROUND 
the business—and will ship im- FINISHE 
mediately on receipt of your SHAFT 
order. 


COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 


HEA ER APPARATUS: Ask for Condensed Bulletin HT-1 


k for Bulletin G-1 
2217 State Road, Cornwelis Heights, Bucks County, Pa. 


Phone: MErcury 9-0O900 TWX: Cornwelis, Pa. 69-U 
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with SK Metal-Tube Rotameter 
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> Allis-Chalmers First—The prin- 
ciple of the acyclic or unipolar 
generator is not new. Faraday dis- 
covered it over a century ago, but 
commercialization was almost non- 
existent because of the high 
maintenance required on sliding 
brushes that picked up the cur- 
rent. 

In 1958, Allis-Chalmers Mfg. 
Co. introduced a generator using 
liquid metal (sodium-potassium, 
NaK or “nack”) to replace the 
brushes, and several machines 
were built for pulse or peak serv- 
ice, but not for continuous opera- 
tion. 

Today, GE’s unit is offered for 
both intermittent and continuous 
service wherever the proper eco- 
nomic factors are present, i.e., 
where large amounts of d.c. power 
are needed and where low-cost 
fuel is available for either a steam 
or gas turbine installation to drive 
the generator. 

The concept of the acyclic gen- 
erator is interesting enough to 
cause observers in the chlorine 
and aluminum industries to watch 
keenly for the answer to the all- 
important question: Can the new 
machine perform day in and day 
out, in continuous operation, as 
dependably as existing d.c.-gene- 
rating equipment? 

Already proved in intermittent 
service, four of the generators are 
in operation at an Air Force wind 
tunnel installation, each providing 
550,000 amp. at 45 v., to charge a 
giant induction coil. The are dis- 
charge from the coil produces wind 
speeds up to 20 times the speed of 
sound. 

Characteristics cited for GE’s 
machine include: 

e High continuous-current out- 
put. 

e Efficiency of 98% or better. 

¢ High peak-current capability. 

¢ High-speed operation (3,600 
rpm.). 

¢Uniform d.c. output, free of 
voltage ripple. 
> GE Has the “Nack’—Heart of 
the new unit is the liquid-metal col- 
lecting system that replaces sliding 
brushes. 

Upon startup, the machine is 
brought up to speed before the NaK 
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is pumped into the collector ring. 
The liquid metal is contained in the 
raceway by centrifugal force, and 
must be drained before shutdown. 
During operation, NaK is circulated 
through an external cooling system. 

NaK oxidizes rapidly in air and 
reacts with water, so the generator 
and cooling system must be en- 
closed and maintained under a 


slight pressure of pure, dry ni- 
trogen. 

> Design Detail— Since it has a 
solid rotor, the acyclic generator is 
a single-turn machine—there is no 
way of changing the ratio of volts 
and amperes by changing turns or 
circuits. Voltage is proportional] 
only to the peripheral speed of the 
rotor and total air-gap flux.rcp 


Company goes underground to store liquid methane 


Details of the new underground storage technique developed by Conch 
International Methane, Ltd., and Constock-Pritchard Liquefaction Corp. 
(Chem. Eng., Oct. 30, p. 45) are shown in the photos above. Refrigerant 
circulating through buried pipes first froze the earth in a ring shape that 


had an inner (unfrozen) diameter of 20 ft. 
out to a depth of 20 ft. (top photo) and an aluminum roof fitted to the 
hole (below). After spraying the earthen walls with liquid methane to 
reduce thermal shock when filled, the 850-bbl. hole was ready for service. 
No lining is needed to prevent methane losses from seepage. 


This area was then scooped 
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All’s right at half after midnight. 

The new shift settles in to monitor the 
processing steps. Meanwhile, out among the 
towers, Robertshaw-Microsen® Electronic 
Systems are providing maximum automation for 
data acquisition, transmission, recording and 
control of process variables. It’s a typical job 
for Robertshaw — keeping everything under 
control. For greater system flexibility, lower 
initial investment and minimum operating costs 
— specify Robertshaw-Microsen for precision 
control of pressure, temperature, differential 
pressure, oxygen concentration, liquid level, gas 
analysis, pH, flow. Over 50 sales-service offices 
—write for address of the one nearest you— 
and for Technical Bulletin 10, entitled 
“Process Instrumentation.” 


12:30 


Everything's 
under Control! 


Shdwn above: (Top, |. fo x.) Microsen Transmitter, 
Microsen Recording Controller.( Bottom) Microsen 
Transmitting Potentiometer, Level-Tek Level 
Detection and Control System. 


. 
Mr CONTROLS 
. 


. 


Aeronautical and Instrument Division 
Robertshaw-Fulton Controls C ‘ompany, 
Santa Ana Freeway at Euclid Avenue 
Anaheim, California 
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ARE PNEUMATIC OR ELECTRONIC INSTRUMENTS BETTER? 


Combined systems seem to 
have the edge over either 
all-pneumatic or all-elec- 
tronic ones, although prog- 
ress in electronic instru- 
mentation is more likely in 
the future. 


The lively controversy that peri- 
“‘odically arises over the relative 
merits of pneumatic vs. electronic 
process control instruments has 
come back into the limelight, with 
both sides getting in their licks. 
Electronic units seem to have the 
better of it, though: 

«Du Pont finds that repair fre- 
quency and repair time, as well as 
repair cost, are less for electronic 
instruments. 

¢ Minneapolis-Honeywell Regu- 
lator Co. estimates that in many 
cases electronics may be cheaper to 
install. 

¢ The Instrumentation Advisory 
Committee of the Assn. of British 
Chemical Manufacturers (ABCM) 
finds that although the first cost of 
electronic instruments is’ higher 


than for the equivalent pneumatic 
equipment, installed cost will be 
less, and maintenance should be 
simpler and cheaper. 

On the other hand: 

eImperial Oil Ltd., operating 
two near-similar facilities with both 
kinds of instruments, reports that 
the electronic units cost more to in- 
stall and required a little more 
maintenance. 
> Comparable Processes—The Du 
Pont experience, as related in the 
McGraw-Hill publication Control 
Engineering, was compiled from 
maintenance records for upkeep of 
the two types of instruments used 
on the same process. Instruments of 
both systems were maintained by 
the same crew of mechanics under 
the same foreman, and factors like 
plugging, freezing, and corrosion 
affected the two systems equally. 

From carefully kept records, the 
following performance character- 
istics were obtained: 

Electronic rated over pneumatic 
on repair frequency and _ repair 
time. Frequency, jobs/instrument 
was 1.41 vs. 1.58, and time, in man- 


Pneumatic instrument has many mechanical linkages that can be wear points. 
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Electronic unit has few moving parts. 


hour/instrument was 2.66 vs. 2.80. 
When all labor and material costs 
were consolidated on an annual re- 
pair bill basis, the electronic system 
moved well out in front—only 
$6.30/instrument compared with 
$9.80. The cost of labor was only 
slightly lower, but materials for re- 
pair were considerably cheaper, be- 
cause the electronic parts are gen- 
erally standard radio components 
that are inexpensively mass-pro- 
duced, while the pneumatics are 
usually made up of low-production 
mechanical subassemblies. 

For a final evaluation, mechanics 
who serviced the instruments were 
polled as to their preferences. The 
results, (see tabulation, p. 64) show 
a clear-cut advantage for electronic 
instruments by a margin of almost 
4 to 1. Reasons most often given 
were: 

Easier to calibrate. 

eEasier to repair because of 
plug-in construction. 

¢ Better control of the process. 
> Another Vote for Electronics— 
At the Instrument Society of Amer- 
ica’s September meeting in Los An- 
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HIGH EFFICIENCY-LOW COST 


LIKE REFINING WITH QO’ FURFURAL 


The simple, but ingenious paper clip, performs very well for very little cost—so does 
QO furfural in solvent refining. Furfural is highly polar and therefore gives sharp 
separation of saturates from unsaturates in many petroleum products. Some current 
examples are: 


Lubes: Undesirable aromatic and olefinic components are selectively dissolved and 
separated from the desirable paraffins and naphthenes. 


Cat Cracker Cycle Stock: Furfural treatment of cycle stock sharply reduces car- 
bon lay down on the catalyst which means improved cracker efficiency and greater 
gasoline out-put. Furfural reduces heavy metal contaminants, sulfur bearing materials 
and carbon residue. 


Butadiene: In the purification of butadiene, furfural alters relative volatilities of Cy 
hydrocarbons. This permits easy fractionation of compounds differing in degree of un- 
saturation to give good yields of high purity butadiene. 


If you have a petroleum or petrochemical separation problem, we would 
be pleased to help you evaluate QO furfural. For basic information on 
furfural, write for Bulletin 203-A “Physical Data on QO Furfural”. 


The Quaker Oats (Ompany 


CHEMICALS DIVISION 


The 


Quaker Qats 


335B, The Merchandise Mart, 
Chicago 54, illinois 


Room 535B, 120 Wall St., 
New York 5, N. Y. 


Room 435B, 49 S.E. Clay Street 
Portland 14, Oregon 
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In the United Kingdom: 

Imperial Chemical Industries, Ltd., London, England 

in Evrope: 

Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
Imperial Chemical Industries (Holland) N.V., Rotterdam, Holland 
Imperial Chemical Industries (Export) Ltd., Frankfurt a.M., Germany 


In Australia: 
Swift & Company, Ltd., Sydney 


In Japan: 
F. K tsu & Company, Ltd., Tokyo 
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Mechanics’ Preference . . . Electronics, 4:1 


Easiest to troubleshoot............. 
Best control of process............. 
Best diff. pressure transmitter........ 
Best pressure transmitter........... 
Best temperature transmitter........ 
Holds calibration best.............. 


geles, Jack T. Teed of Minneapolis- 
Honeywell presented estimated 
costs for installing miniature elec- 
tronic and pneumatic instruments 
on a methy] ethy] ketone production 
unit. Selection of the process was 
based on availability of data that 
permitted a realistic comparison. 

Since the purpose of the evalua- 
tion was to show the difference in 
total costs rather than the actual 
total, certain costs common to both 
methods were eliminated, such as 
mounting and connecting transmit- 
ters to the process, and assuming 
that valves for both systems were 
pneumatically operated. 

On this basis, which included 134 
field-mounted transmitters and 122 
control valves, the electronic instal- 
lation cost $18,678 and the pneu- 
matic one $35,782. The difference 
was largely due to the expense of 
the multiline bundles of copper 
tubing—which amounted to almost 
% the cost of the pneumatic installa- 
tion. 

While warning against carrying 

these figures directly over into 
other processes, Teed pointed out 
that in many cases it is felt that 
electronic instruments can be in- 
stalled for the same money or 
cheaper than pneumatics, but that 
each case would have to be consid- 
ered independently. Long distances 
between control points seem to 
favor electronic systems. 
Overseas Report—FE. I. Lowe, 
chairman of the Instrumentation 
Advisory Committee of the ABCM, 
is reported in British Chemical En- 
gineering as favoring electronic 
systems for large instrument in- 
stallations. 
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Electronic Pneumatic Undecided 
(Percent) (Percent) (Percent) 
86 0 14 
$2 17 31 
48 10 42 
73 13 14 
74 15 
31 36 33 
58 9 23 
62 14 24 
38 21 4l 
55 21 24 
60 16 24 


He expressed this viewpoint after 
visiting a new refinery at Rotter- 
dam that is equipped with latest 
electronic measurement and control 
instruments. The refinery covers a 
large area, and design of the con- 
trol system—which includes one 
loop of 1,500 ft.—is said to have 
been greatly simplified by use of 
electronic instruments. 

Elimination of expensive runs of 
air lines, and freedom from water 
accumulation and freezing, are two 
factors put forward by Lowe in 
support of his preference. 
> One Negative Vote—Speaking 
in defense of pneumatic instru- 
ments at the ISA conference, S. 
Gordon Fogg of Imperial Oil Ltd., 
Winnipeg, Manitoba, detailed his 
company’s experience with two 
similar refinery processes that were 
instrumented separately to permit 
evaluation of the two types. 

Fogg reported on comparisons in 
each of six areas of service. Here 
are his findings: 

Temperature Control—Electronic 
equipment gets the edge because it 
is simpler and requires less mainte- 
nance. In this case, the electronics 
possess an inherent advantage be- 
cause the process variable is sensed 
by a voltage-producing device, and 
no conversion is necessary. Voltage- 
to-pneumatic conversion requires 
intermediate facilities. 

Flow Control—The two systems 
are comparable, except that local 
indicators on the electronic system 
required more maintenance and fre- 
quently caused process upsets. 

Pressure Control—Basic systems 
are comparable, with little to choose 
between them. But the electronic 


transmitter package can suffer to g 
greater extent should a ruptured 
bourdon tube flood the case with 
process liquid. 

In the secondary area of pressure 
control, inexpensive local pneumatic 
controllers, mounted right on the 
control valve, are effective and 
trouble-free. In an electronic sys. 
tem where no instrument air js 
available, mechanically operated 
secondary controllers require more 
maintenance. 

Level Control—Again the basic 
systems are comparable; but more 
maintenance was required on the 
electronic system. Further, the fast 
response of the electronic instru- 
ments—particularly to local vibra- 
tion—resulted in over-frequent op- 
eration of the control system. The 
inherent lag in pneumatic transmis- 
sion systems effectively smooths out 
response to vibrations before they 
are felt at the controller. 

Control Valve — Pneumatics 
scored a clean sweep here, since the 
complexity of the other units re 
sulted in frequent maintenance 
calls. When working properly, how- 
ever, the electro-hydraulic operator 
outperformed the pneumatic de 
vices. 

Transmission System — Elec- 
tronics are favored in this area be- 
cause of the long life and inherent 
trouble-free operation of a properly 
designed and installed system of 
thermoplastic-insulated wire in con- 
duit. 

In summary, Fogg finds that the 
all-electronic system costs more to 
install and slightly more to main- 
tain. 
> Current Status—Despite the di- 
vergence of opinion represented 
above, it seems clear that where in- 
strument air is available—and most 
chemical process plants have air 
compressers—a combination of the 
two types of instrument is probably 
the most effective means of con- 
trolling a process. 

As Gordon Fogg put it, ‘Elec- 
tronic systems are presently good 
enough to make a choice difficult. 
And while the best of pneumatic 
systems are probably available now, 
electronics are still comparatively 
new and will probably undergo 
rapid and progressive  develop- 
ment.”—FCP 
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Sixty 10, 12 and 14 in. Zallea Expansion Joints absorb expansion In lateral headers, and deflection due to downcomer expansion. 


WHEN TEMPERATURES ARE REALLY HIGH, YOU NEED THE 
maximum reliability of 
Zallea Expansion Joints! 


These expansion joints are so hot they glow. Yet, 60 of them have 
been in service for over 7 years without a single failure! The tempera- 
tures are so high (our customer prefers not to say just how high, but 
the cherry-red glow will help you guess), that spares were pur- 
chased for the job in anticipation of short expansion joint life. The 
spares? They are now in similar service at a newly expanded facility. 


This is just one more example of customer confidence created by 
Zallea performance . .. the kind of performance you can expect when 
Zallea design and application specialists sit down with your engineers 
to tackle a tough expansion joint problem. 


Our work with virtually every engineering and manufacturing firm in 
the process field has given us an unequalled background of experience 
and engineering capabilities . . . experience that can save you time and 
money when it is brought to bear on your specific problems. 


Write for Catalog 56. It contains comprehensive engineering data 
for expansion joints from 3 in. to 50 ft. dia., pressures to 3600 psi, 
temperatures to 1600 F... Zallea Brothers, Taylor and Locust 
Streets, Wilmington 99, Delaware. 


WORLD’S LARGEST MANUFACTURERS OF 
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for maximum reliability 


EXPANSION JOINTS 
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CPI News Briefs 


Processes 


Thermal shock treating method for 
milk sterilization has been devel- 
oped in Stockholm at Swedish Uni- 
versity’s College of Dairy Engi- 
neering, in collaboration with AB 
Separator Co. In the process, milk 
is preheated, then is given a 
“shock treatment,” by instant 
heating to 284 F. with jets of 
steam, finally is quickly chilled by 
evaporation in a vacuum chamber. 

Milk produced by this process is 
claimed to be completely free from 
micro-organisms and thus can be 


stored for extended periods. Oper- 
ational costs for the new system 
are said to be lower than for con- 
ventional pasteurization units. 


Tungsten, in large, high-purity 
single crystals, is now being made 
by Westinghouse Electric Corp. 
New technique first involves pro- 
ducing bars of high-purity tung- 
sten by an undisclosed method, 
then zone-refining the material in 
a vacuum of 10° mm. Hg by elec- 
tron-beam melting. 

Resulting single crystals are 
quite ductile, even at temperatures 
as low as —330 F. Tungsten rib- 


Add 30 million lb./yr. to polypropylene capacity 


Novamont Corp., a wholly owned U. S. subsidiary of Italy’s Montecatini, 
has placed its 30-million-lo./yr. polypropylene plant on stream (above) 
at Neal, W. Va. Additional distillation columns and other facilities have 
been constructed to permit doubling the output on short notice. And next 
year, Novamont plans to add an adjacent, 12-million-lb./yr. unit to manu- 
facture films from the isotactic polypropylene resin. 
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bon 3 ft. long, 0.5 in. wide and 5 
mils thick has been rolled from a 
single crystal. Wire as fine as 30 
mils dia. has been drawn from the 
ductile metal. 


Plants 


FMC Corp. plans to build a 
toluene diisocyanate (TDI) unit 
adjacent to its  chlorine-caustic 
plant in South Charleston, W. Va. 
To produce an undisclosed amount 
of TDI (a chief constituent of poly- 
urethane), the unit is scheduled to 
be in operation in late 1963; con- 
struction will start next spring. 
According to company officials, cost 
and capacity of the plant are still to 
be set, pending the outcome of a 
company decision on whether to 
carry out the project alone or to 
make it a partnership enterprise. 


General Electric Co. has begun 
operating its Burlington, Vt., engi- 
neering center, devoted exclusively 
to developing ways of extracting 
fresh water from the sea. A proj- 
ect to obtain high heat-transfer co- 
efficients for water evaporation and 
condensation via thin-film technol- 
ogy is already under way. 


Henderson Sugar Refinery Inc. 
and the city of Mobile, Ala., have 
signed an agreement under the 
terms of which the company will 
refine all its sugar at a $12-million 
facility to be built by the city on 
Blakely Island in Mobile harbor. 
City will lease site from the Ala- 
bama state docks for $1/yr., sell 
revenue bonds to cover the cost of 
the project. Construction is ex- 
pected to begin ‘‘soon.” 


National Starch and Chemical 
Corp. has picked Seadrift, Tex. 
for its upcoming $4-million, 45- 
million-lb./yr. vinyl acetate plant 
(Chem. Eng., Apr. 4, p. 76). Acety- 
lene raw material will be bought 
from Union Carbide Olefins Co., 
a division of Union Carbide Corp. 
Most of the vinyl acetate product 


Turn to p. 152 for more 
CPI News Briefs 
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Which of these round chart recorder 


inking problems do you now have’? 


1 Clogged pens because of 
open-bucket systems 


Frequent refilling... 
resulting in excessive 


maintenance 


[| The mess of syringes 
and droppers 


[| Breakage of plastic bags 
and g!ass ink containers 


CI Flooding or starving at 
pen tip 


New Esterbrook Mark-Trol solves them all, and completely pays for itself in days 


Mark-Trol is a universal marking system... 
completely sealed ... replaceable ink cartridge 
Mark-Trol is a convenient conversion kit, enabling you 
to change over virtually any round chart recorder marking 
device in use today—in 10 minutes or less. Then your 
inking problems are over and done with. 


Esterbrook knows that recorders don’t operate in a 
vacuum, so they designed a marking device that does. 
From stylus tip to disposable ink cartridge, Mark-Trol is 
a completely sealed capillary system. You get a perfect 
chart record every time under any service condition, 


ORDER ONE FOR TRIAL—We welcome your trying 
a make-sure installation with an order for a 
Mark-Trol_ kit. 


Esterbrook? 
MARK-TROL 


THE ESTERBROOK PEN COMPANY 
TECHNICAL PRODUCTS AND INSTRUMENTS DIVISION 
*Trademark 


Cuemican, 


1961 


inside or out... humidity, precipitation, chemical fumes, 
dust, and in temperatures of from 0°F to 145°F, Con- 
taminants are kept out, mess and mishaps are designed 
out. No clogging, flooding or starving. This faultless per- 
formance plus a generous ink supply in the cartridge mean 
that Mark-Trol operates up to 9 months without main- 
tenance. And then the only servicing ever required is an 
occasional look through the window and replacement of 
the ink cartridge—and you do that in seconds. 
Esterbrook has established a wholly new standard of 
reliability with Mark-Trol, and proved it in 244 years of 
field tests in the power and processing fields. 


Authorized Distributor: 

Technical Recording Chart Division 

Graphic Controls Corporation 

189 Van Rensselaer St., Buffalo 10, New York 


Please send us........ Mark-Trol Conversion Kits at $12.00 each. 


Name 


Address... .. 
Please also send literature completely describing Mark-Trol. [_] 
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New Chemicals 


“LOADED” MOLECULAR SIEVES ARE 
KEY TO ONE-COMPONENT EPOXIES 


Epoxy resins with a built-in, 
latent source of catalysts, 
have long shelf-life and re- 
duce manufacturing costs of 
coatings, adhesives and pot- 
ting compounds. 


Latest approach in making stable, 
one-can epoxy systems that cure at 
room temperature consists in the 
adsorption of an epoxy catalyst or 
hardener in molecular sieves. 

In this new method devised by 
Linde Co., the active hardener is 
completely isolated from the sys- 
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tem because the larger molecules of 
epoxy resin cannot enter the sieve’s 
pores. At the proper time, which 
can be several months after the 
loaded sieves have been dispersed 
in epoxy, the caged hardener can 
be released by heat or by a displac- 
ing agent. 

Since molecular sieves will prefer- 
entially adsorb water molecules, 
even the moisture present in the 
atmosphere may act as the displac- 
ing agent. 
> Lower Exotherms—Linde is now 
marketing Type 13X Molecular 
Sieves in three different forms that 
contain simple or modified polya- 


mine hardeners, or tertiary amine 
catalysts. 

When these hardeners or ecata- 
lysts come out of the sieves into the 
epoxy system, they generate free 
hydrogen atoms that cleave the 
epoxy’s oxirane ring and crosslink 
the resin. It is worth noting that 
the crosslinking of an epoxy resin 
during cure is a strongly exother- 
mic reaction, particularly when a 
polyamine hardener is used. Tem- 
peratures of 400-500 F. can be 
reached in 1-lb. batches. But the 
heat of reaction, however, is much 
lower when the polyamine is added 
as a chemical-loaded molecular 
sieve. Thus, epoxy resins can now 
be safely used even for the encapsu- 
lation of delicate, temperature-sen- 
sitive electronic parts. 

Previously, prolonging the shelf 
life of active epoxy hardeners 
hinged on lowering vapor pressure 
by increasing their molecular 
weight. Another approach was that 
of forming molecular complexes 
that would release the active hard- 
eners when undergoing dissociation 
at high temperatures. 

Both methods, however, are in- 
herently limited because shelf life 
is lengthened at the expense of 
hardener reactivity; and the more 
the hardener is inactivated, the 
more difficult it is to obtain an ade- 
quate cure in an acceptable period 
of time and at a reasonable tem- 
perature. Also, these complexed 
catalysts will not produce a room- 
temperature cure. 
> One-Year Shelf Life—By using 
chemical-loaded molecular sieves, 
Linde has formulated an epoxy 
coating that remains stable in the 
can for months (i.e., no increase in 
viscosity) and cures at room tem- 
perature in less than eight hours 
when cast as a 38-mil film and ex- 
posed to the atmosphere. The com- 
pany has also reported curing an 
aged adhesive in 30 min. at 220 F. 

In general, a simple polyamine- 
loaded molecular sieve will provide 
a one-year shelf life and cure at 
room temperature if a displacing 
agent such as water is present dur- 
ing cure. And tertiary amines, like 
triethylamine, can be released 
either thermally or by displace- 
ment, or both, as desired; the shelf 
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Jeffrey has a stake 
in your ) 
outdoor cooking 


Jeffrey Hammer Mill 


— 


Jeffrey Grizzley Feeder 


If it’s conveyed, processed or mined, it’s a job for Jeffrey. 
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Dependable Jeffrey 
equipment is specified 
by major designer of 

charcoal briquetting plants 


The trend toward outdoor living 
has increased the demand for char- 
coal briquets, caused a ten-fold 
increase in the number of briquet- 
ting plants in the last decade alone. 
The Aeroglide Corporation of 
Raleigh, North Carolina—the na- 
tion’s leading designer and builder 
of charcoal briquetting plants— 
specifies Jeffrey Hammer Mills and 
Grizzley Feeders to assure ’round- 
the-clock production of clean, 
high-quality briquets. 


Shown here is a typical Jeffrey 
Hammer Mill used to reduce char- 
coal to particles of consistent size 
prior to the mixing and binding 
operations. The Jeffrey Grizzley 
Feeder processes the finished bri- 
quets, screening out fine dust par- 
ticles which are returned to the 
system. If you have a special mate- 
rials handling problem, write today 
for complete information about 
Jeffrey’s custom engineering serv- 
ices. The Jeffrey Manufacturing 
Company, 909 North Fourth St., 
Columbus 16, Ohio. 
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NEW CHEMICALS ... 


life of such a resin system will 
usually depend on the type of resin 
and hardener used. 

Linde says that coatings, adhe- 
sives and potting compounds in the 
new one-can system can lower man- 
ufacturing costs because there is 
less labor involved with only one 
production line, and the packaging 
is greatly simplified. Waste caused 
by limited pot life or inaccuracy in 
mixing is eliminated, and even toxic 
polyamines can be safely adopted as 
curing agents.—Linde Co., New 
York. 68A 


Insulation 


New system can outlast glass- 
polyester laminates. 


Recommended for applications up 
to 50 kv. at temperatures in the 
155-180 C. range, Quinterrabord 
880 consists of purified asbestos 
paper impregnated with an undis- 
closed polyester resin. Mechani- 
cally and electrically stronger than 
NEMA Grade A or AA laminates, 
this material can retain its dielec- 
tric strength when exposed to high 
temperature and humidity for long 
periods of time. 

Produced in 35 x 72-in. sheets, 
Quinterrabord 880 comes in thick- 
nesses of :: to 3 in. It has a density 
of 110 lb./cu. ft., a perpendicular 
dielectric strength of 350 volt/mi. 
(is in.), a tensile strength of 30,- 
000 psi. It has twice the arc re- 
sistance of glass-polyester lami- 
nates and can support equipment 
weights without yielding.—Johns- 
Manville Corp., New York. 70A 


Surfactant 


Sterol-rich agent can yield stable 
emulsions. 


Sterolan, as its name implies, is 
a lanolin derivative consisting of a 
complex mixture of high-molecular- 
weight sterols and related alcohols. 

As a nonionic surfactant that is 
soluble in oil and dispersible in 
water, this product acts as emulsi- 
fier, emollient and penetrant in 
cosmetic and pharmaceutical prepa- 
rations designed for local applica- 
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tions. Dermatologically innocuous, 
Sterolan is a good carrier particu- 
larly for emulsified cosmetics be- 
cause it will absorb and retain 
many times its own weight of 
water. 

The lanolin derivatives present in 
this surfactant can quicken emulsi- 
fication by reducing tension at the 
water-oil interface of an emulsion. 
And although Sterolan is a water- 
in-oil emulsion, it will increase the 
stability of reverse systems. In 
such systems, it forms double inter- 
facial films, one of which will ex- 
tend more deeply in the water 
phase, the other more deeply in the 
oil phase. 

Sold at 55¢/lb., Sterolan has been 
found satisfactory in experimental 
formulations of shampoos, hair 
sprays various’ cleansing 
creams. — Robinson-Wagner Co., 
Inc., Mamaroneck, N. Y. 70B 


Shrinkable polyolefin 


Polypropylene film now reaches 
tensile strength of 27,000 psi. 


shrinkable polyolefin film, 
called Cryovac Y, is the latest poly- 
propylene product that achieves 
higher strength by being stretched 
biaxially in an orientation process 
(Chem. Eng., Apr. 17, p. 142). It 
has the highest tensile strength of 
any polyolefin film—a rating of 
21,000-27,000 psi., or 5 to 6 times 
the strength of polyethylene. 

The new film resembles cello- 
phane in clearness, gloss and ease 


Newsworthy Chemicals 


of handling in high-speed over. 
wrapping equipment. And accord- 
ing to manufacturer’s _ reports, 
Cryovac Y combines the _ lowest 
moisture transmission rate and the 
highest yield of any thermoplastic 
film used in packaging. Depending 
on gage, coatings and type of wind- 
ing, its price per thousand square 
inches will range from 2 to 2.84. 
Already approved by the Food 
and Drug Administration, this film 
can have hosts of packaging appli- 
cations in other fields beside the 
food  industry.—Cryovac Div., 
W. R. Grace & Co., New York. 70C 


Silicone additives 


Products can boost properties 
of urethane foam. 


These flexible urethane sponges, 
made with new silicone additives, 
have a cell structure similar to 
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What happened at Strick Trailer 
Company’s new plant in Philadel- 
phia when almost two miles of 
Alcoa® aluminum electrical rigid 
conduit was installed? 

The cost was approximately 10% 
less than to do the same job in steel. 

The reason? Fewer man-hours 
are required to install aluminum 
conduit. Based on figures published 
by NECA in 1959, installation of 
100 feet of 4-inch aluminum con- 
duit under a 12-foot ceiling takes 
17.5 man-hours; the same installa- 
tion in steel requires 30 man-hours. 
In this case, it takes 71% more 
labor units to install steel. 

Aluminum weighs 66% less— 
pounds that never have to be 
loaded, unloaded, hefted and sus- 
pended. And Alcoa aluminum con- 
duit bends easily, with little or no 
springback. It is easy to cut and 
thread; in fact, some studies show 


‘conduit 
that saved 


labor savings as high as 50% for 
cutting threads. 

Since aluminum is inherently 
resistant to corrosion, service life is 
often longer, too, particularly in 
corrosive environments. No protec- 
tive coating needed to prevent 
corrosion. No routine painting re- 
quired to preserve its usefulness. 

How much can you save? The 
actual dollars depend, naturally, 
on the nature of your installation. 
For the complete story, contact 
your Rome-Alcoa_ representative. 
Or write to Rome Cable Division of 
Alcoa, Dept. 22-111, Rome, N. Y. 


Conforms to ASA C80.5-1960—Rigid Aluminum Conduit and Federal Specification WW-C-540a 


SAVED 10% by installing Alcoa aluminum 
conduit instead of steel at Strick Trailer 
Company’s new Philadelphia plant. 
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NEW CHEMICALS .. . 


that of natural sponge. Called 
C-2-0145 and C-2-0146, the addi- 
tives are combined to produce a 
natural-like pore structure, and 
can also control the sponge’s 
cavity shape and produce regular 
or irregular pores. 

The urethane sponge is said to 
be highly absorbent, tough, and 
resistant to abrasion. Because of 
its high coefficient of friction, the 
sponge has good cleaning action. 

Although both silicone additives 
have a price range of $4.50-5.75/ 
lb., their cost in urethane foam 
formulation is negligible because 
they are reported effective at con- 
centrations in the _ 0.02-0.04% 
range.—Dow Corning Corp., Mid- 
land, Mich. 70D 


Briefs 


Acetate yarn has been made flame- 
proof by a flame retardant incor- 
porated before extrusion. The fiber 
melts when exposed to a flame; if 
ignited, it becomes _ self-extin- 
guishing.—Nelson Silk Ltd., Lan- 
caster, England. 72A 


New thermoplastic polyamides 
have been prepared for  flexo- 
graphic and gravure inks, protec- 
tive coatings and adhesives. Some 
of their important properties are 
light colors, increased adhesion, 
moisture and chemical resistance, 
improved antigel characteristics. 
—Chemco Inc., New York. 72B 


Gold, silver and other precious 
metals are the components of a 
new high-temperature lubricant 
for space capsules and superjet 
engines. The lubricant, called 
Hi-T-Lube, is applied in four sepa- 
rate coatings that total less than 
0.001 in., and will function per- 
fectly in temperatures up_ to 
1,200 F. Other areas of applica- 
tion are in high-speed machines 
such as heavy printing presses 
that require constant attention to 
lubrication.—General Magnaplate 
Corp., Belleville, N. J. 72C 


Light-stabilized polystyrene, Sty- 
ron Verelite 374, is described as a 


Mass. 


Vinyl acetate emulsion is new pigment vehicle 


This is a simple demonstration of full-color development of paints 
based on Everflex CA, a new vinyl acetate copolymer emulsion. Rubbing 
action of fingertip produces full colorant distribution in agitated portion. 
But color in undisturbed area of draw-down is just as deep, proving the 
emulsion’s maximum dispersion of colorants. 

Unlike conventional vehicles, Everflex CA needs only small amounts 
of surfactants to bind pigments with emulsion molecules to insure a good 
dispersion. Paints made from this emulsion can be applied to interior 
and exterior masonry to give weather resistance and enhanced appear- 
ance.— Dewey and Almy Chemical Div., W. R. Grace & Co., Cambridge, 


72G 


medium-impact polystyrene with 
excellent color stability under 
fluorescent-light radiation. Its 
20% elongation allows the vacuum 
forming of a wide range of light- 
ing pans. The material can also be 
processed in extruders and injec- 
tion-molding machinery. Manufac- 
tured in several granulations and 
colors, it has a price range of 
22-26¢/lb.— The Dow Chemical 
Co., Midland, Mich. 72D 


Thiophosphate-toxicant emulsifi- 
ers, Agrimul OQZ and Agrimul 
ORH, are designed for highly con- 
centrated insecticidal formula- 
tions. Agrimul ORH is a blend of 
anionic and nonionic surfactants 
for high emulsion stability; Agri- 


mul OQZ is a nonionic product for 
maximum resistance to hard-water 
ions. Both are soluble in water and 
xylene. — Nopco Chemical Co. 
Newark, N. J. 72E 


Nonsilicon antifoaming agent. Ex- 
Foam 333, has low specific gravity 
and high bulk value, is almost 
water-white, doesn’t separate, and 
is claimed to be more than twice 
as effective as other antifoaming 
agents.—Troy Chemical Co., New- 
ark, N. J. 72F 


For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 175). 
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LINER TILE 


BURNER 
BLOCK 


PRIMARY AIR 


MAIN GAS FLAME 


SUPPLEMENTAL 
GAS FLAME 


FURNACE 
FLOOR 


MUFFLE 
BLOCK 


S.P. 


CONTROL 


MAIN GAS 


Established 1912 


Incorporated 1917 


SUPPLEMENTAL 
GAS BURNER 


1284 E, Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 
Industrial Oil Burners, Gas Burners and Combustion Equipment 
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NATIONAL AIROIL BURNER COMPANY, INC 


GAS PILOT 


IGNITER 


a GAS 


SECONDARY 
AIR CONTROL 


with National Airoil C. P. | 
gas firing burner units 


Throughout the world ...in chemical, petroleum, process, pipe- 

line and related industries, National Airoil CHEMICAL-PETRO- 

LEUM up-firing burner units are achieving widespread field 

acceptance. And for good reason! 

In accordance with our continuing policy of product improve- 
ment, the present design of this gas firing unit (now in actual 
quantity use) offers several time-and-money-saving ‘‘first time” 
features: 

e An increased proportion of combustion air can be induced, 
partially independent of stack-furnace draft. 

e Thorough mixing of the combustion air can be obtained with a 
minimum of Og2 in the stack gases. Result: high thermal effi- 
ciency; maximum radiation heat transfer. 

e Capability exists for changing to different gases with some 
variation in specific gravities and calorific value to maintain 
approximately the same gas fuel pressures and heat release. 

e Proper flame outline can be obtained relative to the furnace 
dimensions and proximity of tube surfaces. 

e An absence of flash or burn back within the burner casting when 
firing hydrogen-rich gas. 

e Regulation ease and capacity flexibility are assured. 

National Airoil C. P. gas units can be supplied with a medium 
pressure gas pilot for electric ignition. A sufficient range of sizes 
is available to handle standard capacities. A similar National 
Airoil design also can be furnished for oil only, for combination 
gas and oil, or for forced draft. 

Literature on these versatile C. P. burner units, together with 
technical and engineering data is available. Why not write for it 
today while you’re thinking about it? 
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New Equipment 


COUNTER-OPERATING ROTORS BOOST MIXING EFFICIENCY 


Bladed inner disk turns one 
way, outer rotor the oppo- 
site direction. The result is 
high shear force, with most 
of the power being used for 
mixing, not circulation. 


Almost every improvement in 
mixing equipment deals with the 
problem of converting the mechan- 
ical input of the motor and shaft 
into mixing energy in the solids or 
liquids being blended. 

A new mixer called the Dualator 
is said to have extremely good en- 
ergy efficiency due to two counter- 
rotating mixing elements. The in- 
ner rotor turns counterclockwise at 
about 3,000 ft./min., the outer one 
revolves clockwise at the same 
speed. The equivalent interfacial 
speed of 6,000 ft./min. naturally 
produces a very large hydraulic 
shear force. 

Surprisingly enough, with all this 
energy being forced into the mix- 
ture, the operation is relatively 
smooth; and batches as small as 
25% of design capacity can be 
thoroughly mixed without produc- 
ing turbulence and spattering. 
> Rotor Design — Both rotors are 
driven by a single motor. An input- 
shaft pinion meshes with the spiral 
bevel gear of the inner shaft and 
with the bevel gear of a hollow 
shaft connected to the outer rotor. 
Thus, the same pinion rotates the 
two shafts in opposite directions. 

The inner rotor consists of a 
heavy disk on which are mounted 
seven triangularly shaped _ blades, 
and a central nose cone whose func- 
tion is to distribute the mixed 
medium as it is drawn down into 
the agitation zone. 

Surrounding the inner rotor in 
the same plane is the outer rotor, 
a circular plate with a circular 
hole in the center, upon which are 
mounted nine vanes equal in height 
to the inner-rotor blades. 

Material moving down into the 
center of the inner rotor is thrust 
outward in a counterclockwise di- 
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rection. It passes directly into the 
path of the outer rotor’s vanes, 
which are moving in a clockwise 
direction. 

This abrupt reversal in direction 
at an interfacial speed of over 
6,000 ft./min. produces great hy- 
draulic shear force, converting en- 
ergy effectively into useful work. 
> Slow Circulation — The material 
being mixed follows the common 
mixing path: downward in the cen- 
ter, outward across the bottom, up 
along the sides of the vessel, and 
down again in the center. But cir- 


culation around this path is slow, 
so that most of the input energy 
of the rotors is used for intimate 
mixing, and a minimum is required 
for circulation. 

First devised for paper repulp- 
ing, the Dualator is said to reduce 
both defibering time and energy 
consumption by about one-half 
over conventional pulpers. For 
many chemical operations, a sim- 
ilar increase in mixing efficiency 
may result from this double-rotor 
mixer. — John W. Bolton & Sons, 
Lawrence, Mass. 74A 


November 27, 1961—Curmican ENGINEERING 


STE 


The pr 
chlori¢ 
are ble 
reactor 
throug! 
denser 
1 inch 


At Am 
new fa 
MONEL 
600 are 
and prc 
tide mc 


INCONE 
400 hay 
sion by 
Both n 
chlorid 
stress-c 


STEP 1 > 


The production of ethylene di- 
chloride. Ethylene and chlorine 
are blended and charged to the 
reactor. Reaction products pass 
through a MONEL Alloy 400 con- 
denser made up of a series of 
1 inch tubes, 193 inches long. 


At American Chemical Corporation’s 
new facility at Long Beach, California, 
MONEL* Alloy 400 and INCONEL* Alloy 
600 are helping to increase efficiency 
and production in this first vinyl chlo- 
tide monomer plant on the West Coast. 


INCONEL alloy 600 and MONEL alloy 
400 have excellent resistance to corro- 
sion by hydrogen chloride and chlorine. 
Both materials combat all types of 
chloride attack—general corrosion, 
stress-corrosion cracking, pitting, and 
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erosion-corrosion—at elevated tempera- 
tures. 


The production of vinyl chloride is only 
one of many possible applications for 
MONEL nickel-copper alloys and 
INCONEL nickel-chromium alloys. If you 
would like to know more about these 
corrosion resistant materials, write for 
our technical bulletins T-5 and T-7. If 


(STEP 2 


The cracking of ethylene 
dichloride. Ethylene dichloride 
enters the direct-fired cracking 
furnace as a dry vapor. The 
furnace contains INCONEL Alloy 
600 extruded tubes 3% inches 
in diameter and 15 feet long. 
Vinyl chloride is produced in 
these tubes through the thermal 
cracking of ethylene dichloride. 
The tubes, tube return bends, 
and the inlet and outlet flanges 
are made of INCONEL Alloy 600. 


How 2 Nickel alloys protect vinyl chloride plant 
against corrosion by HCI and Cl, 


you need additional help in solving cor- 
rosion problems, write to us. Our 
technical service staff will be glad to 


assist you. *Registered trademarks 


HUNTINGTON ALLOY PRODUCTS DIVISION 
The International Nickel Company, Inc. 
Huntington 17 West Virginia 
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NEW EQUIPMENT .. . 


Nickel-iron battery 


Capacity is increased by elimina- 
tion of unproductive volume. 

Electrical capacity of a_nickel- 
iron alkaline storage battery has 
been boosted about 75% by a re- 
design that takes advantage of all 
possible space inside the unit. 

The percentage of power-produc- 
ing materials per battery was in- 
creased by extending the length 
of the nickel-steel tubes that con- 
tain the positive active material, 
and increasing the length of per- 
forated steel strips that contain 
the negative active material. For- 
merly, these components were ar- 
ranged in shorter rows having es- 
sentially dead space that divided 
the strips into two pockets. 

Cells are now assembled in steel 
cradles that provide further vol- 
ume for including more cells. The 
net effect of the changes is to in- 
crease capacity to 100 amp.-hr. per 
positive plate. Principal uses: for 
electric trucks, and to provide en- 
ergy for starting up standby facili- 
ties.—The Electric Storage Bat- 
tery Co., Philadelphia. 76A 


Flexible valve 
Concentric rubber tubes serve for 
off-on and control applications. 


Product flow over a wide temper- 
ature range can be regulated by a 
new valve that consists of two con- 
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centric lengths of high-strength 
silicone rubber. Pneumatic or hy- 
draulic pressure is introduced into 
the annular space to force the inner 
tube wholly or partially shut. 

In its fully open position, the 
valve provides no more line resist- 
ance than an equivalent length of 
the same size pipe; partially closed, 
it produces laminar flow with no 
turbulence, according to the man- 
ufacturer. Closed, it seals gas-tight, 
and will profile itself around any 
solid caught in the closure. 

The valve will serve from —60 
to +600 F., has good resistance 
to aging and sunlight, is fairly in- 
ert chemically, can be sterilized, 
and exhibits no toxic effect on the 
product being controlled.—D. M. 
Conner & Co., South Plainfield, 
76B 


controller 


Temperature 


Portable unit can also serve for 
pressure, vacuum and liquid level. 


Mercury-in-glass thermometers 
are used as the primary sensing 
elements in this controller for regu- 
lating temperature within 0.1 deg. 
C. Device is said to be a true pro- 
portional controller, free of the 
cycling common with on-off units. 

For pressure or vacuum control, 
a clip-on sensing electrode attached 
to a single or U-tube manometer 
can detect changes in mercury level, 
and actuate the instrument. Simi- 
larly, an electrode can be clipped 
on a sight glass for level control, or 
a sensing probe can be used for 
direct sensing of liquid level. 
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A terminal block on the cage 
permits connection of the unit to 
any standard milliampere or milli- 
volt recorders if a record of the 
process is required. For labora- 
tory or pilot-plant use, the instru- 
ment is portable.—Brooks Instru- 
ment Co., Inc., Hatfield, Pa. 76C 


Beryllium analyzer 
Radiation technique measures Be 
concentrations as low as 0.005%. 


For rapid analysis of ores and 
process streams containing beryl- 
lium, a new analyzer uses a radio- 
active antimony source. The anti- 
mony provides gamma particles to 
initiate a reaction converting the 
Be from one isotope to another, 
with the creation of neutrons. 

A newly designed circuit counts 
the neutrons, detecting as little as 
5 milligrams of BeO in a 100-g. 
sample. Accessories include a sur- 
vey meter, dosimeters, chargers 
and standard samples.—Kleber 
Laboratories, Inc., Burbank, Calif. 
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Isothermal bath 


Water temperature is regulated 
within 0.25 degree over 0-100 F. 


Pilot-plant or laboratory tests 
that call for a circulating supply 
of hot or cold water for temperature 
regulation can be performed with 
the aid of a new isothermal circu- 
lating bath. 

In the range of 0-100 F., the bath 
will keep 20 gal. of water, oil or 
other suitable liquids within +0.25 
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BETTER 
than 


one A key ingredient of every shipment from PITT-CONSOL is 
the know-how and cooperation of our research staff. Always available 
to help with your specific problems, always at work to bring you 
top quality chemicals, these men stand ready to be a vital part of 
YOUR profit picture. Add their knowledge to yours on every problems 
For the best in Cresylics and their derivatives, for the best 
in service, contact PITT-CONSOL, 


.PITT-CONSOL 


S 
PY 


191 Doremus Avenue * Newark 5, N. J. 
A SUBSIDIARY OF CONSOLIDATION COAL COMPANY 
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HIGH QUALITY PHENOLS : CRESOLS- CRESYLIC ACIDS - RUBBER CHEMICALS + ARYL MERCAPTANS + ALYKL PHENOLS 
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NEW EQUIPMENT. . 


F. of the desired temperature. A 
built-in pump circulates the liquid 
through a test setup at the rate of 
1.6 gpm. at zero head, or 0.8 gpm. 
against a 5-ft. head. 

Cooling capacity of approxi- 
mately 890 Btu./hr. is provided 
by a mechanical refrigerator that 
circulates Freon 12 through cop- 
per coils on four sides of the bath. 
Heating capacity of 2,950 Btu./hr. 
is accomplished with two immer- 
sion heaters: a 750-w. unit to 
bring the bath temperature up 


quickly, and a 300-w. control 
heater. — Fisher Scientific Co., 
Pittsburgh. 76E 


Motorized gate valve 


Miniature device is suitable for 
gas, oil and fuel control. 


Said to be the smallest motor- 
operated gate valve in production, 
a miniature unit measures 6 X 
3 in., weighs 2 lb. With an operat- 
ing time of 1 sec., the device in- 
cludes position indicator, 
manual over-ride, stainless steel 
gate and full port. 

Operating range is —65 to +135 
F., at up to 60 psi. It is equipped 
with 6, 12, or 24-v. d.c. motor or 
120-v. a.c. motor.—Industrial Con- 
trols Div., General Controls Corp., 
Glendale, Calif. 78A 


For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (page 175). 
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Temperature controller 


Proportional-control unit is based 
on switching-time modulation. 


Said to provide precision in con- 
trolling temperatures, a _ device 
known as a phototransistorized pro- 
portional controller operates on the 
principle of a light beam being in- 
terrupted when a preset point is 
reached. 

Placed on the market recently 
by a Dutch firm, the unit is adapt- 
able to the regulation of other func- 
tions as well as temperature. Its 
proportional action works on the 
principle of switching-time modu- 
lation. 

When a variable attains the pro- 
portionality area as it nears the 
preset point, the switching relay 
breaks the output circuit periodi- 
cally; as the controlled function 
increases, the circuit is broken for 
a larger proportional time. Modu- 
lation action has no effect on indi- 
cator action.—Netherlands Con- 
sulate General, New York. 78B 


pH controller 


Automatic device regulates, moni- 
tors and records pH in process. 


For process operations where 
solution pH must be closely con- 
trolled, this new apparatus has its 
own indicating pH meter and 
strip-chart recorder integrated 
with a peristaltic-action addition 
pump and a set of timers. 

The desired pH level is auto- 
matically maintained as_ small 
quantities of buffer solution are 
added to the reaction vessel. The 
pump can be set to operate for 
periods from 0 to 15 sec., depend- 
ing on the working volume or the 
speed of the reaction. 

A variable time delay between 


buffer-addition cycles allows buf- 
fer solution to be mixed in the re- 
action vessel; the process is re- 
peated until the solution pH cor- 
responds with the control setting. 
For fast reaction speed, timers can 
be continuously energized to main- 
tain desired pH with a tolerance 
of 0.1. 

Two models are available—one 
to control either acid or base, the 
other for dual control of both— 
New Brunswick Scientific Co., 
Inc., New Brunswick, N. J. 78C 


Vibrating mixer 


Specially perforated plate fixes 
direction and velocity of mixing. 


Utilizing principles akin to those 
found in ultrasonic equipment, a 
new mixer receives its energy from 
an electrical vibrator. A mixing 
plate, containing a number of spe- 
cially shaped openings, vibrates on 
the end of a long rod to introduce 
energy into the medium being 
mixed. 

In operation, the unit is  sus- 
pended above or through the tank 
or vessel so that the appropriate 
driving plate is submerged in the 
liquid. The plate can be mounted 
with its openings facing up or 
down, and the direction and velocity 
of mixing motions can be controlled 
by use of various plates and types 
of openings. 

Said to produce a uniform prod- 
uct with a minimum of aeration, 
the Vibro Mixer is portable, can be 
set up quickly for different appli- 
cations.—Crown Cork & Seal Co., 
Inc., Philadelphia. 78D 


Surface thermocouple 


Magnet makes close contact with- 
out marring measured surface. 


Want to find the temperature of 
a surface without actually attach- 
ing a thermocouple probe? A new 
unit consists of a permanent mag- 
net that may be placed on any 
magnetic surface in any position. 


New Equipment 
continues on page 152 
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UNHEATED 
OOWNCOMERS 


At right an outdoor 2,000,000 Btu/hr FW vaporizer using Dowtherm. 


FW vaporizers...less to buy...less to maintain 


By surveying and understanding your entire proc- 
ess, Foster Wheeler engineers are able to tailor 
your vaporizer and its auxiliaries exactly to your 
needs. By thus avoiding over- and under-design, 
you are assured minimum first cost consistent with 
dependable economic performance. 


FW natural circulation vaporizers and their adapt- 
ability to gravity return systems mean fewer 
moving parts, lower power consumption, reduced 
pump cost and maintenance, and greater accessi- 
bility. Such units also use a smaller quantity of 
valuable heating medium. 


In addition, FW vaporizers offer unusually sensi- 
tive heat control by eliminating flash-down to 
achieve precise final temperatures. This means 
instant response to temperature variation and 
reduced degradation of the heating medium .. . 
protecting your investment in it. 


FOSTER 


NEW YORK TORONTO 


ENcinrertnc—November 27, 1961 


FW vaporizers do all of this with fewer control 
devices and less auxiliary equipment than recom- 
mended with other vaporizers. With less to buy 
and maintain, both first cost and operating over- 
head are held down. By surveying and understand- 
ing your entire process the most practical piping 
arrangements can be made to allow for optimum 
heat transfer as well as operator convenience. 


Over the last 26 years Foster Wheeler has supplied 
over 700 organic heating systems for every appli- 
cation and capacity, from the smallest on up to 
single units delivering in excess of 50,000,000 
Btu/hr. Get full benefit from this broad experience 
by discussing your requirements with Foster 
Wheeler Corporation, 666 Fifth Avenue, New 
York 19, New York. 


Heat Engineered products, plants and processes . . . 
for the world’s industrial progress. 


WHEELER 


LONDON 


PARIS MILAN TOKYO 
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ONE OF A SERIES OF CHATS ABOUT THE 
CONSERVATION AND CONTROL OF HEAT 


PREVENTION OF CRUELTY 
TO OLD COMPRESSORS 


You've got at least one air compressor, 
of course. Doesn’t everybody? And 
there it sits, pumping its heart out for 
you year in and year out. And you 
there, Simon Legree, do you ever give 
it a break and measure its capacity? 
One measure is the useful work done 
by your compressed air tools, of course. 
However, this yard stick may make 
your compressor installation seem way 
oversize, but don’t blame the 
equipment. The puffing oldster isn’t 
responsible for choked intake filters, 
poorly designed suction pipes, 


overcooling, undercooling, inadequate 
distribution mains and wet air. All 
these things can cost you. 

Off and on we're going to talk about 
compressors in these pages, if you don’t 
mind. It’s a big subject and the lesson 
for today will be confined to the air 
intake. Can you imagine a more 

logical place to start? 

Where to locate the intake? Easy. 
Where the atmosphere is clean and cool 
and dry. Dirty air and grit choke filters 
and eventually get through to cause 
wear. The cooler the air, the more you 
can compress per revolution. You'll get 
10% more air delivered at 40°F. than at 
90°F. And dryness is imperative, 
because compressed air can’t contain 
all the moisture it can hold in its 
uncompressed state. Where does the 
moisture go? Into mains, tools, and 
valves, unless it’s removed. And need 
we add that chemical fumes cause 
corrosion? That includes exhaust gases 
from engines and furnaces. CO: in the 
presence of oxygen and moisture can 
rust your valves, tools, nozzles and 
sprays, 


SARCO COMPANY, INC., 635 MADISON AVE., NEW YORK 22, N.Y, 


STEAM TRAPS @ TEMPERATURE CONTROLLERS @ STRAINERS ® HEATING SPECIALTIES 
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How about intake size? Keep pipes 
short, sized right, and straight as 
possible. Small pipes with snaky bends 
reduce pressure and capacity. For an 
educated example, a pressure loss due 
to friction in the intake pipe and filter 
of 2 psi (14.7 to 12.7) will reduce 
output of a 125 psi compressor by 7.5%. 
How do we know so much? Well, as we 
continue in future issues, we’ll be 
talking drains and traps and cooling 
and safety controls for compressors— 
all of which we manufacture. That’s 
how we know so much. If you can’t 
bear to wait, just write. It’s that easy 
to get information out of us. 


SARCO AND THE 
FLYING DUTCHMAN 


In the pipe shop of a major office 
building complex on New York's east 
side, the Flying Dutchman flies again. 
This is really a bright idea which could 
well become standard practice 
elsewhere, because it’s the kind of 
logical precaution that would make 
sense anywhere. 

The chap in our photograph is putting 
together, according to precise, 
dimensioned drawings, an assembly 
consisting of a Sarco Thermo-Dynamic 
Steam Trap, Type TD-50, a Sarco 
strainer, and valves and fittings for 
stock. The assemblies will be used for 
quick and easy replacement in the 
event of failure or any possible 
maintenance requirement in the steam 
distribution system, the heating system, 
or the air conditioning system. 


WORLD’S LARGEST ESPRESSO MACHINE? 
No indeedy. It's a pilot plant Hydrofiner unit 
built by The Lummus Company at its Engi- 
neering Development Center in Newark, New 
Jersey. And its presence here is due to the 
fifteen %” Sarco Thermo-Dynamic Steam 
Traps which vent and drain its 35 pound 
tracer lines plus a %” TD-50 as a main 
drip. Nice to be picked for projects like 
this. Makes us proud. 


We'd like to be able to report that this 
plan recently saved thousands of 
people from freezing or roasting during 
a crisis. So far, however, the assemblies 
have proved to be an ornamental 

kind of insurance policy. Alas, there 
have been no failures. That dog-goned 
Sarco performance is just too reliable 
for its own good. 


WE'VE GOT THINGS 
TO GIVE AWAY 


First of all, we have a new spring clip 
to hold together a bunch of papers on 
your desk, or something. It’s not 
complicated, but it is difficult to 
describe, so we’ve gone to the 
tremendous expense of having our. 
local Michaelangelo sketch it here. 

If you have no papers to hold together, 
it makes a rather delightful snapping 
noise that might amuse you. Oh yes— 
it also has a cross section of a TD-50 
‘steam trap printed on it which actually 
moves when you wiggle your eyeballs 
at it. In case you still don’t know how 
a TD-50 works, this is for you. 


Second, we've still got engineers’ 
sketch pads which we enjoy giving 
away so much we’re offering them 
again. In case you're new here (Hello!) 
they contain isometric grid paper for 
use by anyone involved in piping or 
hookup sketches for process or 
heating applications. 

And the famous Sarco key chain, 
which is really exactly that—a chain— 
about 60 times as handy as a fat case, 
we're offering again too. This has a 
TD-50 replica attached, but detachable. 
Call it tawdry promotion if you will, 
but our super-aesthetic wife wears 
one proudly around her neck. 

All of these are available from your 
Sarco representative. Or, if he’s out, 
write in. 

There’s really no reason to keep this 
conversation one-sided. After all, we’re 
both interested in these subjects or you 
wouldn’t have read this far. So write, 
even if it’s only about a difficult 
problem. 7826 
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Please feed the “TUB 


Don’t let unnecessary pitting, cracking or erosion chew up tubes before their 
time. Don’t let any type of corrosion, scale or biofouling hamper your heat ex- 
change efficiency without checking these four factors: 


© Is the tube alloy right? Will a vital difference in corrosion resistance result from 
a minor alloy change—or is an entirely different alloy called for? @ How much will 
performance be improved by Duplex bi-metallic tubes which provide the best 
metal or alloy for each heat transfer medium. @ Will a change to thickened-end or 
thickened-center tubes give needed extra resistance where attack is most severe? 
@ What actual data on similar exchanger operations are available? 


We at Bridgeport can help you. Our condenser tube experience dates back to 
1900 but our files are completely up-to-date on tube problems reflecting the high 
pressures, temperatures and velocities of modern operations. Write Bridgeport 
Brass Company, Bridgeport 2, Connecticut. 


BRIDGEPORT BRASS COMPANY 


EATERS” 


Bridgeport condenser and heat exchanger 
tubes in over 50 metals and alloys: 


INHIBITED ADMIRALTY 
INHIBITED ALUMINUM BRASS 
INHIBITED MUNTZ METAL 
70-30 CUPRO NICKEL 
90-10 CUPRO NICKEL 
DEOXIDIZED ARSENICAL COPPER 
INHIBITED ALUMINUM BRONZE 

RED BRASS 
ALLOY 77 MERCURY BRASS 3 


...plus DUPLEX TUBES...in combina- 
tions of the above alloys, with carbon or 
stainless steel, aluminum, Monel,® 
nickel...or other metals. 


i 
| 
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ARCHITECTS: Warnecke and Warnecke. GENERAL CONTRACTORS: Rothschild, Raffin and Weirick, Inc. MECHANICAL CONTRACTORS: Herman Lawson 
Company. (All of San Francisco) 
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ASSIGNMENT: AIR HANDLING in this new- bani 

six-story, reinforced concrete structure for Those { 
the Study of Geography, Geology, and ciently 

Paleontology at a leading West Coast university. promise 

Aiding students, staff, and classroom The ne 

also op 

experiments are 39 Clarage Fans in general Sia eo 
comfort and specialized laboratory 


hood exhaust applications.  remaine 


Yes, for notable buildings the world over, freeze-t] 
Clarage air handling and conditioning This 
equipment is a frequent choice because of its describe 
long-standing reputation for quiet, economical, —— 
dependable service. You too can profit by the Plu 
investigating the quality line we manufacture ‘ie 

_resear 
for buildings of all types, all sizes. an 

Largest of the 39 Clarage Fans installed on this particular job has a wheel evaluati 
diameter of 541/,” in double width construction. Shown here are a few of 
the smaller units in service. 

Dependable equipment for making air your servant 

ELARAGE FAWN 

pounds 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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VOLUME III 


A research short cut for formu/ators 


Since the 1956 publication of our ‘Pluronic 
Polyol Grid Approach” great growth has been 
experienced by these block-polymers, both as 
surfactants and chemical intermediates. 

The variety of Pluronic grades has grown 
from 6 to 30... in addition, there are a number 
of commercially available mixtures and modi- 
fications of regular grades. 


Eight new members that comprise the 9 and 


10 series Pluronic polyols are of special 


interest. These polyols complement and 


enhance the versatility of the other members 


of the series. 


The physical properties of the new members 


are less temperature sensitive than those of 


lower molecular weight. Most all of the 
new members show greater surface tension 
reduction, allowing for much better wetting. 
Those grades in the solid form possess suffi- 
ciently high detergent properties to indicate 
promise for use in formulated bars or tablets. 
The new 9 and 10 series of Pluronic polyols 


_also opens the entire field of emulsifica- 
applications (e.g., typical xylene-water 
| system emulsions, based on Pluronic polyols, 
“remained stable through several successive 


freeze-thaw cycles). 

This material and more is contained and 
described in the new expanded Grid. A proved, 
practical research short cut for formulators, 
the Pluronic Grid approach is of inestimable 
value as a means of systemizing their 
research . . . helping to eliminate random 
evaluation of unrelated materials. 


Chemists know that polyoxyethylene com- 
pounds are water soluble—no matter how 


high their molecular weight. For many years 
it was generally assumed that polyoxypropy- 
lene compounds would also be water soluble. 
However, the fact is: at a molecular weight of 
about 800-900, polyoxypropylene glycols be- 
come essentially water insoluble. As the molec- 
ular weight of this chain increases, it becomes 
more hydrophobic. 

Investigation at Wyandotte (U.S. Patent 
#2,674,619) revealed that if water-soluble 
polyoxyethylene groups were added to both 
ends of the water-insoluble polyoxypropylene 
chain, a complete series of new block-polymers 
with highly desirable surface-active properties 
could be obtained. 

These block polymers are prepared by add- 
ing propylene oxide to the two hydroxyl 
groups of a propylene glycol nucleus. The 
resulting hydrophobic base can be made to 
any controlled length, varying from 800 to 
many thousands in molecular weight. 

By adding ethylene oxide to both ends of 
this hydrophobic base, it is possible to put 
polyoxyethylene hydrophilic groups on the 
ends of the molecule. These hydrophilic 
groups are controlled in length to constitute 
anywhere from 10% to 80° of the final 
molecule. The simplified structure can be 
represented as: 

HO (CHa-CH2-0), (CH-CH2-O)b (CH2-CH2-O)e H 


CH3 


Other products on the market can usually 
vary only the hydrophile. The Pluronic polyols 
are unique in that the size of both the hydro- 
phobe and the hydrophile are variable, offer- 
ing an additional dimension of freedom. This 
produces a wider range of properties, which 
vary in smaller, more controllable increments. 
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The Pluronic polyols range in 
physical form from mobile liquids to 
solids sufficiently hard to be flaked. 
They are 100% active in all forms, 
and exhibit a wide variety of surface- 
active properties. They range in 
molecular weight from 1,000 to over 
16,000. They vary from materials 
that are almost water insoluble to 
materials that have no cloud point— 
even at the boiling point of water. 


identification of Pluronic 
Polyols 


To simplify the naming of the Plur- 
onic polyols, they are identified by a 
letter (L, P, or F) and a number. The 
letter identifies the physical form of 
the particular Pluronic polyol: L 
for liquid, P for paste, F for flake. 
The first digit or digits identify the 
typical molecular weight of the 
hydrophobic base, as indicated by 
the column to the left of the Grid. 
The last digit indicates the approx- 
imate per cent of ethylene oxide in 
the total molecule. 

Thus, Pluronic F108 is a flake with 
a typical hydrophobic-base molec- 
ular weight of 3250; approximately 
80° of the molecule, by weight, con- 
sists of hydrophilic polyoxyethylene 
groups, and the remaining 20% is 
the hydrophobic polyoxypropylene 
group. 

Total molecular weights of the 
Pluronic grades can easily be approx- 
imated. For example: 


Molecular weight of F108 = 16250 


3250 is the typical molecular weight 
of the polyoxypropylene base for 
those Pluronic grades whose first 
digits are 10. And .20 means that 
approximately 20°% of the molecule, 
by weight, is polyoxypropylene. 


The Pluronic Grid approach 
and its advantages 


The Pluronic Grid is a graphic repre- 
sentation of our broad series of 
Pluronic polyols, formed by plotting 
molecular weight ranges of the hydro- 
phobe against the per cent of the 
hydrophile in the final molecule. In 
brief, these are the advantages: 

Provides a_ controlled sys- 
tematic method of screening. 

2. Minimizes costly random 
screening by establishing 
property trends. 

3. Offers a_ single method of 
determining the effects of 
changes in molecular weight 
and hydrophobic-hydro- 
philic ratio. 


4. Helps develop new products 
and processes by the accumu- 
lation of information on 
related grades of the Pluronic 
series that would have been 
impossible with random 
sereening of other surface- 
active agents. 

5. Permits the chemist to find 
the Pluronic or combination 
of Pluronics with the best 
balance of properties for the 
solution of his problem instead 
of trying to formulate to a 
surfactant’s properties. 


How to usethe Pluronic Grid 


Because of the wide range of molec- 
ular weights obtainable in the 
Pluronic series—and because of the 
two degrees of freedom (controlling 
the molecular weights of both the 
hydrophobe and the hydrophile)— 
properties of the Pluronic grades can 
be plotted as trends across the Grid. 


By observing these trends, the 
formulator can seleet—from the Grid 
—those Pluronic grades having the 
best balance of properties for his 
particular application. After only a 
few laboratory tests, he can narrow 
this area down to the best Pluronic 
polyol or combination of several 
grades for his formulation. 

Known trends for several general 
properties of the Pluronic series are 
shown; other specific trends can be 
determined easily by evaluating a 
few Pluronic grades from various 
positions on the Grid. In this way, 
it is possible for anyone to plot his 
own trends . . . individual trends 
directly pertaining to his own oper- 
ations, conditions, or problems. 


Example I: 


Formulation of an 
Insecticide Compound 


In formulating an xylene-type insec- 
ticide, it is desired to add a surface- 
active agent having the following 
properties: 

1. It must be a good emulsifier. 

2. It must have low foam. 

3. It must cause good wetting. 

4. It must possess good lime- 

soap-dispersing ability. 
5. It must be soluble in cold water. 


Rather than initiate a random evalu- 
ation of all the unrelated surface- 
active agents now commercially 
available, the formulator can save 
research time—and direct his efforts 
in an organized approach to the 
problem of selecting a suitable sur- 
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factant—by referring to the Plur- 
onie Grid. 

The emulsification property Is per- 
haps the most important. The polyols 
at the top center of the Grid give 
the best xylene-water emulsification 
properties. The members of the series 
in the upper right quadrant show the 
best lime-soap-dispersing, while the 
members in the upper left quadrant 
show the best wetting properties. 
The lowest foaming members of the 
Grid are on the extreme left-hand 
side. Being nonionic, the Pluronic 
polyols are inversely soluble with 
temperature .. . all of the members 
of the series possess good cold-water 
solubility characteristics. 

Since emulsification, good wetting 
and good lime-soap-dispersion are 
the most important properties, the 
formulator should evaluate the Plur- 


onic grades L103, P104, L92 and 
P94. This systematic approach to 
the problem can eliminate much 
fruitless work in the unprofitable 
areas. 

In actual tests on the xylene- 
water system, Pluronic L103 has 
appeared to be the best member in 
the series for this application. 


The surface-active agent used in a 
detergent should have the following 
properties—low to moderate foam, 
solubilizing ability for lime soaps, 
good detergency and good rinsability. 

As you proceed across and up the 
Grid, the foam characteristics of the 


Pluronic polyols increase to a maxi- 
mum and then decline. 

Pluronic polyols with the best soil 
removal properties are found in the 
center portion of the Grid. All of the 
Pluronic polyols are excellent lime- 
soap-dispersants; the most efficient 
are located in the upper right-hand 
quadrant. All of the Pluronic polyols 
exhibit excellent rinsability. 

Since rinsability, desired foaming 
characteristics, and detergency are 
the most important properties, the 
formulator should evaluate Pluronic 
grades L62, L63, L64, P65 and P75, 
or F68, F77, F88, F98 and F108, if 
a solid surfactant is desired. 

By applying this systematic 
approach, the formulator can elimi- 
nate much fruitless work and exten- 
sive testing of many unrelated 
surface-active agents. 


The 


series has a growing list of commercial applications 


Emulsifiers; emulsion stabilizers; 


dispersing and wetting agents. 
Deodorants; hair preparations; lotions; oral- 
hygiene products; shampoos*. 

Laundry products*; dairy cleaners; 
detergent sanitizers; floor cleaners; rug cleaners; mechanical- 
dishwashing products*; rinse aids*; scouring powders; foam 
level control. 

Stabilizers; viscosity regulator for 
styrene-butadiene latices; vulcanizers. 
Dampener roll cleaners*. 


Alkaline metal cleaners*; aluminum anodiz- 
ing; passivating; steel pickling. 
Water-soluble coolant and lubricant formula- 
tions*; resinoid grinding wheels*. 
Emulsion paints*; pigment dispersing; improved level- 
ing, spreading, and brushability; viscosity control. 
Coating colors*; reducing viscosity; pigment dispers- 
ing; latex stabilizing. 


The Pluronic Grid can help you choose the 
proper chemicals for testing, but only a thorough 
evaluation in your own laboratories can give you 
the full scope of what the Pluronic polyols can do 
for vou. Write today for samples, general listing 
of physical properties, data sheets pertinent to 
your application, and other technical informa- 
tion. Wyandotte Chemicals Corporation, Wyan- 
dotte, Michigan. Offices in principal cities. 


FORM NO. 189-61 


Dispersants for antibiotics; solubilizers 
for antibiotics and vitamins. 
Demulsifying agents; dispersants and lubricants 
for drilling muds; wetting agents for secondary recovery. 
Methylmethacrylate, phenol-formaldehyde, 
urea-formaldehyde, and polystyrene resins. 
: Reacting with diisocyanates to give 
economical foams of superior properties. 
Soap-synthetic and all-synthetic bars; lime-soap 
dispersant. 

Desizing formulations; antistatic agents; continuous 
hypochlorite bleaching; dye leveling*; kier boiling; soaping- 
off prints; softening warp sizes. 

Boiler water; scale prevention in industrial 
water supplies. 
And in many other miscellaneous uses such as: Defoaming 
agents; mold-releasing compounds; water flooding; etc. 


*T echnical Data Sheets available upon request. 
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DE LAVAL 


engineered 
flexibility 


lets a turbine “‘grow’”’ 


With his eye on tomorrow, a major food processor 
gave De Laval unusual requirements. He wanted a 
turbine that would meet today’s power and process 
steam needs . . . and be capable of almost doubling 
its output in the future. The result: a De Laval 
turbine to which five additional stages can be 

added in the customer’s plant. 


Present capacity of this unit is 5,000 kilowatts 
which will be raised to 9,375. For future 
operations, steam pressure and temperature 
will also be sharply increased. 


Whether you need a turbine that can ‘‘grow’’ or ee 
have other problems involving heavy rotating ‘ 
machinery, De Laval engineered flexibility can help. 


De Laval Steam Turbine Company, Trenton 2, N. J. 


DE LAVAL * 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @ HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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Process Flowsheet 


New Entry Spurs Carbon-Black Boom 


Reactors house thermal decomposition of aromatic feed. 


Growth of carbon-black capacity, particu- 
larly overseas, is highlighted by this look 
at a big, new French plant. It has markedly 
cut that country’s import needs, and blends 
well into the surrounding industrial pattern. 


N. P. CHOPEY Assistant Editor 


Typifying the booming rise of overseas capacity 
for making carbon black, a new plant of United 
Carbon France S.A. at Port Jerome, France, has 
lowered that country’s import requirements for 
the material by some 50%. 

The company, a subsidiary of United Carbon 
Co., Houston, went on stream with the facility in 
the early summer. It cost $5 million, can produce 
50 million lb./yr. 

The growth of carbon black (Chem. Eng., June 
26, p. 62) is due largely to rising capacity for mak- 
ing synthetic rubber. United Carbon’s new plant 
fits well in this picture, because Port Jerome lies 
in the heart of France’s rubber industry. 

And, the facility is well situated for receiving 
its raw materials. It is the first plant in the Euro- 
pean Common Market countries to make carbon 
black from fuel oil rather than from natural gas, 
and the former is readily available in the area. 
Esso Standard S.A.F., for instance, has a contract 
to supply United Carbon with 25,000 tons yr. of 
an aromatic stock from Esso’s nearby Port Jerome 


Unfold flowsheet 
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PRIMARY CYCLONE SEPARATORS 
(2 parallel trains) 


Gas stream 
(with entrained 
carbon black) 


Gas stream 
(with residual 
entrained car- 
bon black) 


VENTILA 


PRIMARY 
BAG FILTERS 


Aromatic 
oil 
Carbon 
black 
Quench 
Air, water 


REACTORS 
(9 in parallel) 


refinery. An additional 25,000 tons of feedstock 
per year will be supplied by Compagnie Francaise 
de Raffinage. 

>U.S., Too—Carbon black’s growth hasn’t been 
confined to overseas. U.S. capacity is on the rise 
as well, with the spotlight currently on the West 
Coast: United Carbon itself will put a 64-million- 
lb./yr. plant on stream at Mojave, Calif., around 
the end of the year, and Continental Carbon Co. 
is already operating a new, 50-million-lb./yr. facil- 
ity at Bakersfield, Calif. Industry observers see 
in these moves a significant step towards the 
West Coast’s autonomy in tire production. 

These plants, like the new one at Port Jerome, 
are designed to use the furnace process rather 
than the older, channel process. In the latter, 
natural gas is burned so that the flames impinge 
on a moving metal surface, from which the prod- 
uct is subsequently scraped. One big advantage 
of the furnace process is that the producer isn’t 
limited to natural gas for his feedstock. 
> At Port Jerome—Heart of the new plant is an 


array of nine reactors in parallel. Fuel oil is 
burned with an excess of air in the reactor com- 
bustion zones, generating a temperature of ap- 
proximately 2,600 F. The aromatic feedstock is 
then sprayed into the combustion mass, where a 
portion of it burns with the excess air. The bal- 
ance is thermally decomposed to carbon and hy- 
drogen. Average temperature in the reactor zone 
is 2,900 F. 

The reactor converts approximately 55% of 
the feed’s carbon content to carbon black. The re- 
mainder passes through the process in the form 
of gaseous combustion products. 

The plant produces three grades of carbon 
black: HAF (High Abrasion Furnace Black), 
ISAF (Intermediate Super Abrasion Furnace 
Black) and FEF (Fast Extrusion Furnace Black). 
Physically, these differ mainly in particle diame- 
ter and surface area. Process variables that are 
adjusted to produce the specific desired grade in- 
clude operating temperature, space velocity in the 
reaction zone, and reactor geometry. 
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The combustion gases carry the carbon black 
from the burners to quench areas in each reactor 
terminus, where a direct water spray lowers the 
strekm temperature to about 1,000 F. After this, 
the mixture is ready for treatment that separates 
the product from the gases. 
> Separation—Initial separation takes place in 
primary cyclones. For this step, there are two 
parallel trains of four cyclones each, which re- 
move 85% of the carbon black contained in the 
gas stream. The latter goes next to a bag filter 
unit that takes out the remainder. 

The bags in this unit are made of glass fabric. 
Each bag is 514 in. in dia., 118 in. long. They are 
automatically cleaned every 15 minutes and have 
a continuous service life of 9 months or more. 

The gases pass through the filter unit at 400- 
450 F. After carbon black has been removed, the 
depleted stream exhausts to the atmosphere. 

Carbon black removed in the cyclones and the 
bag filters is pneumatically conveyed to the finish- 
ing portion of the plant. Here the black is first 
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a smaller-scale secondary separa- 


p—Screw conveyors transport the 
luct to a hammer mill. The particles 
equipment are already micron and 
», and the main purpose of the pul- 
to make these particles smaller but 
ik up lumps that form in the con- 
it pulverizes oversize product pel- 
le from downstream screening. 

1 material is mixed with approxi- 
al weight of water (or occasionally 
disclosed liquids), and the stream is 
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MIX-MULLER’ 


In October 1960, the Roberison Manufacturing Com- 
pany, a large eastern tile manufacturer, replaced their 
continuous filter system with a dry mix system using 
a Model 3F Simpson Mix-Muller. In December, Mr. 
John Elder, Factory Manager, had these comments to 
make about the new installation: 


“Incomparably" better moisture control 

“The Mix-Muller system allows us to maintain 
moisture variation to within plus or minus .1%. This 
allows a better, cleaner die fill which has increased our 
press efficiency and has reduced pressing and firing 
rejects. Better moisture control has also permitted us 
to utilize the faster and more economical ‘one-fire’ 
method of operation.” 


Better utilization of manpower 

“The old system operated seven days a week on a 
3-shift basis. With the Mix-Muller, we are able to 
obtain the same production on a normal five day a 
week, 114-shift work schedule . . . releasing manpower 
for other jobs.” 


CHEMICAL ENGINEERING—November 27, 1961 


“This Mix-Muller helps us produce better tile in less time.” 


...dohn C. Elder, Factory Manager, Robertson Manufacturing Company, Morrisville, Pennsylvania 


Realize substantial space savings 

“The Mix-Muller system occupies only '3 as much 
production space as the previous wet system. This 
releases floor space—which we intend to use for pneu- 
matic handling equipment to charge the mixer.” 


In Summary... 

“The installation will pay for itself in reduced proc- 
essing costs and increased production— notwithstanding 
the obvious benefits of vastly superior quality control.” 


If you mix dry or wetted solids, can you afford not to 
investigate how employment of controlled dispersion in 
a Simpson Mix-Muller can help you to attain (and we 
quote) ‘‘vastly superior quality control . . . increased 
productive capacity . . . at less labor cost.” 

See your National agent or write for the Handbook 
on Mulling. 


P-261 


SIMPSON MIX-MULLE: “DIVISION 


National Engineering Company 
636 Machinery Hall Bldg. e Chicago, Illinois 
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NEW FITTINGS 
PLANT IS IN 


The Tubular Products Division of The Babcock 
& Wilcox Company has been licensed by The 
Youngstown Sheet and Tube Company to manu- 
facture and sell welding fittings of Yoloy. This 
is the alloy steel piping material that resists 
corrosion better than wrought iron .. . at less 
cost than wrought iron. 

B&W, with integrated facilities for steel and 
tube-making, tied-in with the new welding fit- 
tings operation is the only manufacturer in the 
industry in position to produce a comprehen- 
sive range of types and sizes of fittings and 
flanges of Yoloy. If you are planning a piping 


NOW 
CAN SUPPLY FULL LINE FITTINGS 
FLANGES FOR YOLOY PIPING SYSTEMS 


system for resistance to atmospheric, soil or 
chemical corrosion, you can now have a job- 
matched system .. . all Yoloy steel . . . and 
save money in the bargain. 

Ample stocks of Yoloy fittings and flanges are 
available through any B&W Welding Fittings 
Distributor. For further information on B&W 
fittings and flanges of corrosion-resistant Yoloy, 
consult your local B&W District Sales Office 
and ask for B&W Bulletin TF-512. The Bab- 
cock & Wilcox Company, Tubular Products 
Division, Fittings Plant, P. O. Box 230, 
Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges 
— in carbon, alloy and stainless steels and special metals 
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NOW...Louis Allis offers 
DYNAPAR? Digital Control Systems! 


Louis Allis can supply accurate digital controls designed to 
industrial standards for a wide variety of continuous process lines 


For any production process, Louis Allis can furnish 
mot only motors, drives, and controls, but also digital 
monitoring equipment to provide visual readout and 
process control signals. 

‘The answer is DYNAPAR Digital Control — a highly 
accurate digital logic system that can count, measure, 
totalize, indicate, time, or control depending on the 
requirements of the application. Digital systems are 
ideally suited for high speed counting — accurate 
measurement of speed and draw ~— automatic cutting- 
to-length — automatic positioning — and many other 
applications. 

Dynapar’s digital devices utilize precise pulses, and 
eliminate the drift inaccuracy inherent in magnitude- 
measuring analog systems. There’s no need for constant 


calibration or adjustment. Pulses are reliably provided 
by rugged ROTOPULSERS, highly stable sensing and 
pulse generating devices—visual indication is obtained 
by easily-read luminous direct numerical readouts. 
Control functions are accomplished by a variety of 
special devices tailored to specific operations. All 
DYNAPAR equipment features the most modern 
solid-state transistorized circuitry to provide long-life 
operation without maintenance. 

Investigate to see how Louis Allis-Dynapar equipment 
can increase production and cut waste by automating 
your process. Call your local Louis Allis District Office, 
or write to The Louis Allis Co., 447 E. Stewart Street, 
Milwaukee 1, Wisconsin. 

*Dynapar Corporation is the electronic subsidiary of The Louis Allis Co. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY. 
SALES OFFICES: Camden, N. J., Charleston, W. Va., Chicago, Cleveland, 
Dallas, Los Angeles, New Orleans, New York, 

San Francisco, Seattle, St. Louis. 


FORGED STEEL 
VALVES 
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ARTHUR E. MARTELL, J/linois Institute of Technology 


During the past decade, a number of remarkable 
developments in the chemistry of coordination com- 
pounds have greatly changed and advanced the field 
of inorganic chemistry. 

We are going to outline the main features and 
applications of one of these advances: the building 
up of a large body of data’ on the interactions in 
aqueous solution of metal ions with a wide variety of 
organic compounds. We will also discuss the resulting 
refinement in our understanding of these chemical 
reactions and application to the control of metal ions. 

Principles of complex formation will be used to 
show how properties of metal ions may be altered or 
modified by reacting them with complexing agents. 


Metal Complexes and Chelates in Solution®: * 


Metal ions in aqueous solution behave as Lewis* 
acids and combine with weakly basic solvent molecules 
—producing coordination compounds, where electron 
pairs of the oxygen atoms are donated to the metal 
ion. 


*A Lewis acid is defined as an electron-pair acceptor, a Lewis 
base is an electron-pair donor. This theory permits including 
materials in the acid-base system that do not contain hydrogen. 
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These ions and metal can act 


The nature of the hydrated ion varies, depending on 
the size, charge, and tendency of the metal ion toward 
covalent bond formation. The more basic metal ions, 
such as those of the alkali metal and larger alkaline 
earth ions, form loose associations with a variable 
number of water molecules having little or no struc- 
ture. For these ions, one may assume distribution of 
forms in dynamic equilibrium. The ions of the less 
basic (more noble) metals have a greater tendency 
toward covalent bond formaton with electron-donor 
molecules, yielding stable hydrates in which water 
molecules are bound at fixed distances and in a definite 
geometric arrangement about a particular metal ion. 

Such ions are characterized by a tendency to combine 
with a definite number of electron-donor atoms. This 
number, called the coordination number, increases with 
size and charge of the metal ion, and is semewhat 
dependent on geometric requirements resulting from 
directional tendencies of the metal ion for covalent 
bonding. 


Rules of Coordination 


Most metal ions have a coordination number of six; 
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METAL COMPLEXES .. . 


so water molecules may be considered to be arranged 
more or less symmetrically at the corners of a regular 
octahedron, with the metal ion at the center. Ions of 
relatively high charge, such of those of Zr(IV), 
Hf(IV), U(IV), and Mo(VI), are known to have 
a coordination number of eight, while certain ions, such 
as those of Mg (II), Be (II), Cu (II) and Zn (II), are 
generally considered to have a coordination number 
of four in aqueous solution. Coordination rules do 
not always apply exactly, since some metal ions exist 
in more than one coordination state, but they serve 
as excellent guiding principles for many reactions 
of metal complexes. 

A metal complex (Fig. la) can be defined as a 
coordination compound of a metal where one or more 
water molecules in the coordination sphere is replaced 
by another electron donor. These donors, called ligands, 
can be, for example, cyanide, ammonia, and organic 
bases. A metal chelate compound is a metal complex 
in which two or more ligands are bound together by 
chemical linkages (see Figs. 1b, 1c, 1d.). 

Thus, a chelating ligand may be bidentate, terden- 
tate, quadridentate, quinquidentate, or sexadentate, 
forming one, two, three, four or five chelate rings 
with the metal ion. 


Formation Constants 


A better understanding of the nature and chemical 
properties of metal chelates and complexes in solu- 
tion has resulted from extensive quantitative equili- 
bria studies involving their formation." ‘ Research 
activity in this area has resulted in publication of 
about 2,500 papers, involving about a thousand ligands 
and a wide variety of metal ions. 

The quantity most frequently reported is the equili- 
brium constant, K,, for the formation of the metal 
chelate or complex. Thus, for the complexes formed 
from a metal ion and a neutral ligand L: 


[ML"*| 
nt <> nt 
+LeMl Ky = 
[ML 2"*] 
n+ nt 4 
ML Ke = 
[ML ;"*] 
+ L ML, K; (WL 


Additional ring produces more stable 
chelates—Table I* 


Metal lon Log Kma,«* Log KmBxx Log Kms —log Kma, 
Ca(tl) 5.4 10.6 
Fe (Ik) 10.1 14.0 3.9 
Zn(Il) 12:2 16.0 3.8 
Co(Il) 16.2 39 
14.6 18.2 3.6 
Cu (il) 16.1 18.5 2.4 


*Stability increments of metal chelates resulling from substitution of two 
moles of iminodiacetate by one mole of ethylenediaminetetraacetate. 

**A, iminodiacetate; B, ethylenediaminetetraacetate; K, stability constant; 
M, metal ion. 
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Magnitudes of these equilibrium constants, usually 
called formation or stability constants, are usually 
taken as measures of solution stability. Of the wide 
variety of chelating ligands studied, those shown in 
Fig. 2 are common compounds that are generally 
readily available. 

All the ligands shown above form stable, soluble 
complexes of metal ions, which are only very slightly 
dissociated. Such compounds have been given the 
name sequestering agents. 

In the acid form, most of the coordinating groups 
in these ligands are bound to hydrogen ions, which 
must be displaced by the metal ion before a metal 
chelate can be formed. Thus, in the case of ethylene- 
diaminetetraacetic acid (EDTA), H,LZ, with four dis- 
placeable protons, the aqueous equilibria may be ex- 
pressed by the following equations: 


pH <3) = + 
4<pH <6 M** + +4 2H+ 
7<pH <9 M*+HL* ML + Ht 
10 < pH Met +L 


The pH ranges correspond to ranges of stability of 
the various protonated anions of the ligand. Thus, 
competition with hydrogen ions becomes less important 
as the pH is raised. 


Special Properties of Metal Chelates 


As a result of stability measurements that have be- 
come available, the special properties of chelate com- 
pounds are now fairly well understood. It is interest- 
ing that the principles involved turn out to be simply 
the application of thermodynamics to chemical species 
in solution, as will be shown below: 


1. The Chelate Effect* 


Since iminodiacetic acid (IMDA) has two acetate 
groups and one nitrogen group, two moles of this 
ligand may be considered equivalent to one mole 
of EDTA. The resulting metal chelates would differ 
only in the ethylene bridge, which would contribute 
an additional (central) ring to the EDTA chelate. 
Thus, a comparison of the equilibrium constants for 
the combination of a metal ion with two moles of 
IMDA and one mole of EDTA would give the stability 


Larger chelate rings are less stable— 


Table II* 
Carbon 
Atoms in 
Ethylene Log K 
Bridge** Mg (II) Sr(tl) 
2 8.7 10.5 8.6 7.8 
3 6.0 4,2 
4 5.0 
5 4.6 
*Formation constants of alkaline-earth chelates of homologs of ethylene- 
diaminetetraacetic acid. 
**Numbers give values of n in Fig. 3. 
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difference for the addition of one chelate ring (two 
chelate rings for each IMDA vs. five chelate rings for 
EDTA). Such comparisons for a series of metal ions 
in Table I show that the chelates with the additional 
ring have greater stability by a factor of over 10° (see § © Metel chelete of 
p. 96). - bidentate ligand 

The increase of stability resulting from chelate- 
ring formation is very sensitive to size of the ring 
formed—the smaller ring corresponding to higher 
stability. In practice, this works out so that 5-mem- 
bered rings are generally the most stable. 

Smaller rings of the type shown in Fig. 1 cannot 
be formed from polydentate organic ligands for steric 
reasons. But larger rings, such as are formed from 
the EDTA homologs listed in Table II, are consider- 
ably less stable. As indicated by Fig. 3, increasing (©)Metal chelate of @ Metal chelate 
the bridge between the nitrogen atoms of EDTA from quadridentate of terdentate 
two to five carbon atoms increases size of the centrai ligand ligand 
metal chelate ring from five to eight atoms. The 
resulting remarkable decrease in stability corres- 
ponds to a decrease in the probability of forming a 
complex from the free ligand. , 


Why Chelates Are Stable 


The greater stability of the chelate over that of 
an otherwise analogous complex is due to differences 
in the loss of translational entropy on formation of 
the coordination compounds in solution. Equilibrium 
constant of the chelate is larger, since standard states 
of the reacting species are taken as one molal solu- 
tion of the fully hydrated ions and molecules. 

This point is more easily understood by looking at 
a hypothetical set of examples shown in Table II (see 
p. 96). 

Assume that all A groups of the ligands have 
equivalent affinity for the metal ion: total energy 
of coordinate bond formation, which is reflected in 
the heat of reaction AH, will be the same for all three 
complex models. Since the stability constant K is 
directly related to the free-energy change associated 
with complex formation, it is necessary to take into 
account entropy changes as well as enthalpy effects. 
Thus, for the examples given in Table III, any dif- 
ferences in the stability constants of metal complexes 
and chelates must be found in differences in the 
entropy terms. 

For reactions in solution, the standard state of unit 
molality requires that all solute species contain con- 
siderable translational entropy (about 7.9 entropy 
units per mole). In forming the metal chelate from the 
metal ion and a quadridentate ligand, two particles 
combine to give a single particle, resulting in a loss 
of 7.9 units of translational entropy of solution. For 
the metal chelate M(A-A),, the decrease in the num- 
ber of particles is two, resulting in a loss of 15.8 
entropy units. Thus, formation of the complex MA,, 
and the chelate M(A-A)., should be 23.7 and 7.9 
entropy less favorable than the formation of the 
more completely chelated structure, M (A-A-A-A). 
On this basis, the stability constant of the chelate 
compound having two chelate rings should be about 


‘These ligands form stable, 
soluble complexes—Fig. 2 
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Dilution effects for complexes with different number of chelate rings —Table lll 


Number of Stability Constants 
Chelate Formation Value* Free [M"*+ ] for 
Reaction Rings of K 10—3 M Complex 
m"*+ + 44 = 0 1x 10-4 
[A]* 
A A 
[M(A-A)2"* 
M + 2A-A ( ) 2 [M"* ] [A-A]= 10 5x10 
A A 
A 
~ [M"+ [A-A-A-A] 0 3x 10 
A A 


*Assuming {\H° the same for all complexes, no steric effects, and an arbitrary value of 


10° for the stability constant of the metal chelate. Letter A denotes groups of the ligands. 


4 log K units, and that having three rings about 6 
log K units, higher than that of the analogous com- 
plex having no chelate rings. 

Magnitude of the equilibrium constant is based on 
thermodynamic changes occurring for solutes in their 
standard states—therefore, it does not reflect the 
relatively great importance of the effect of entropy 
of dilution on reactions in very dilute solutions. A 
comparison is readily made, however, by calculating 
the degree of dissociation at a lower concentration, 
as is done in Table III for 10° M. concentration of 
metal complexes and chelates. These relatively crude 
calculations show that the complex with no chelate 
rings would be over a billion times more dissociated 
than the analogous compound with three chelate rings. 

Alternatively, one can also state that much of this 
difference in stability would disappear for solutes in 
relatively concentrated solutions, and would be lost 
altogether for reactions between pure substances. 


2. How Charge Neutralization Affects Chelates 


The very high stability constant values of chelates 
involving ethylenediaminetetraacetic acid and similar 
ligands cannot be accounted for on the basis of merely 
the entropy increase predicted by the chelate effect. 

In the combination of positive and negative ions 
in aqueous solution, there is always a considerable 
increase in entropy that results from a reduction in 
the number of water molecules of hydration “frozen” 
around each center of charge. The water molecules 
around each ion are under considerable restraint. 
This contributes to a negative value of the entropy 
of the solvated ion. These entropy values become more 
negative as the charge increases and as the ionic 
radius decreases. 

When two ions combine, the reaction that occurs 
may be represented as follows: 
M(H20)."* + L(H20),"- ML(H20)."-™ + (x + y — z)H.O 
where: x + y > z; Lis ligand; M is metal ion. 
Thus, reduction in charge is accompanied by release 
of water of hydration and consequent increase in 
entropy. This phenomenon may account for a large 
part, perhaps a major part, of the entropy increase 
occurring in the formation of EDTA chelates given 
in Table IV. 

From the heats and entropies listed in Table IV, 
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it is seen that almost all the stability is found in the 
entropy change, with only a small contribution to —AF 
from the heat of reaction, in the case of the alkaline 
earth ions. This means that the covalent character 
of the coordinate bonds of the metal ion in the chelate 
is no greater than in the free hydrated ion. Other 
examples in Table IV indicate that the metal ions 
become more electro-negative there is an increase in 
AH, corresponding to an increase in covalent char- 
acter of the coordinate bonds. 

Further thermodynamic studies have been carried 
out with related ligands in which the number of nega- 
tive groups of the ligand that combine with the 
metal ion were systematically changed. It was found 
that the entropy change occurring on complex forma- 
tion follows the number of negative groups that com- 
bine with the metal ion (i.e., follows the neutralization 
of charge resulting from complex formation). 


Factors For Forming Stable Chelates 


From the examples given above, it is seen that 
stability of a metal chelate is enhanced by the fol- 
lowing factors: 

e Increase in the number of chelate rings (sta- 
bility further enhanced in dilute solution). 

¢ Decrease in length of the chemical linkage be- 
tween donor groups of the ligand. 

eIncrease in rigidity of the chemical linkage 
between donor groups of the ligand. 

eIncrease in number of negative groups of the 
ligand that combine directly with the metal ion. 

e Decrease in size of the metal ion (correspond- 
ing to increased entropy effect of release of water 
molecules on charge neutralization). 

e Increase in charge of the metal ion. 

eIncrease in coordination number of metal ion 
(to allow combination with a larger number of donor 
groups of the ligand that may be available). 


Influence of the Metal Ion 


It is not possible, within the limited space avail- 
able, to state very much about variation of stability 
with nature of the metal ion in the complex. 

The way in which the radius and charge of the ion 
affects the stability has been mentioned above. In 
metal complexes having considerable covalent char- 
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Heats and entropies of combination: 
EDTA with divalent metal ions— 


Table IV 

Metal Heat, AH” Entropy, AS” 

lon Keal. Cal. /°C. 
Mg (Il) +32 
+42 
Sr (tl) 4 +26 
Ba (II) +22 
Mn (11) 5.2 +41 
+58 
Ni(II) +55 
Cu (il) +55 
— 4,5 +55 
Cd (Il) +38 
Pb (II) 


acter, there are many other factors, involving varia- 
tion of electronegativity, angular dependence of elec- 
tron distribution about the metal ion, and _ steric 
requirements of both the metal ion and the ligand. 
These subjects have been described elsewhere.’ 

Variation of the type usually observed for the 
first-row transition metal ions is illustrated in Fig. 
4, As the atomic number of the bivalent ions increases 
through the series, the stabilities increase to a max- 
imum value for Cu(II), followed by a drop for Zn(II). 
The dotted line, which illustrates variation of ioniza- 
tion potential for the same elements, follows the sta- 
bility function quite well. In fact, the ionization poten- 
tial sum seryes as an excellent correlating function, 
as may be seen in Fig. 5. 


How to Obtain Specificity and Selectivity 


Two important objectives of coordination chemists 
and analytical chemists are preparation of ligands 
that (1) selectively complex one metal ion over an- 
other as an aid in their separation, (2) or repress the 
chemical activity of undesirable metal ions while 
leaving unaffected others present in the same solution. 

As shown in the data in Fig. 4, merely increasing 
the absolute stability of a series of metal complexes 
does not increase selectivity, since the latter function 
depends on differences in stability between one or more 
pairs of metal ions. Since the chelate effect and other 
entropy effects described would be expected to differ 
very little for many metal ions, one must look for 
selectivity in differences toward covalent binding, 
which is reflected in the enthalpy of coordination be- 
tween a metal ion and a ligand. 

Although it is not possible to make a detailed 
analysis of how selectivity has been achieved by 
changing the nature of the donor group coordinated 
to the metal ion, the following example illustrates the 
principles involved, 

A Selective Reagent for Fe (I1I1T)—Many compounds 
have been synthesized in the search for better com- 
pounds for binding Fe(III) ions, since the stability 
of Fe(III)-EDTA chelate is not high enough to keep 


it from decomposing and precipitating as ferric hy- 
droxide above pH 8-9. 

Effect of increasing the pH of the solution on this 
complex is indicated by the reactions shown in Fig. 6. 
Some of the carboxyl groups of Fig. 6a are either 
loosely bound or not bound at all, so one or more of 
them may be replaced by hydroxyl groups at high 
pH. As the pH is raised further, the process con- 
tinues, so that above pH 8, ferric hydroxide may 
eventually precipitate. 

In the search for more effective chelating agents, 
it was found that, while the Fe(III) complexes of 
hydroxyethylethylenediaminetetraacetic acid (Fig. 2f) 
and of diethylenetriaminepentaacetic acid (Fig. 2e) 
are stable to somewhat higher pH values, they also 
decompose to ferric hydroxide in solutions that are 
only moderately alkaline. 

A compound recently found to have such a high 
affinity for iron that its Fe(III) chelate does not 
decompose, even in the most strongly alkaline solu- 
tions, is N,N’-ethylenebis|2-(o-hydroxypheny]) | gly- 
cine (Fig. 7a). In this compound, two of the car- 
boxylate groups of EDTA may be said to be re- 
placed by phenolic groups (although there is, of 
course, a further difference in the steric arrangements 
of these). Since aromatic hydroxyl groups are known 
to have high affinity for Fe(III), it is perhaps not 
surprising to find that EHPG has very high affinity for 
Fe(III), and relatively low affinity for many other 
metal ions. 

Stabilities of the chelates of this ligand with a few 


Effect of atomic number—Fig. 4 
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Ionization potential is a 
measure of stability —Fig. 5 
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Variation of stability constants of monodi- 
benzoylmethane chelates with ionization 
potential sums of the gaseous metal ions. 


metal ions are given in Table V, and a proposed struc- 
ture of the iron (III) chelate is illustrated in Fig. 
7b. The formation constant of 10° given for this 
chelate is the highest ever measured for a labile com- 
plex in aqueous solution. 

Thus, if relative affinities of specific donor groups 
for various metal ions are known, it should be possible 
to conceive of and synthesize ligands that would best 
satisfy certain coordination tendencies. In this way, 
it is possible to prepare highly selective reagents for 
metal binding. There are already many instances 
where this has been done, particularly where the sepa- 
ration, identification and measurement of metal ions 
in solution has been an important and fundamental 
problem. 

Two examples of additional chelating agents (se- 
questering agents) that are effective in the binding 
of iron as a stable soluble complex at high pH are 
3, 5-disulfopyrocatechol (Fig. 8a) and gluconic acid 
(Fig. 8b). Many similar reagents are known that can 
be used to keep metal ions in solution under conditions 
that would ordinarily result in metal precipitation. 


Metal-Ion Buffers 


The wide variety of ligands for which metal-chelate 
formation constants are now known makes it possible 
to control metal ions in aqueous solution, just as it is 
possible to control hydrogen-ion concentration by 
means of bases that bind hydrogen ions strongly. 

Applications of coordination compounds for control- 
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A very stable iron- 
chelate compound—Fig. 7 


(b) Fe (III) chelate of EHPG 
Compounds with 
strong iron linkages—Fig. 8 
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H CHOH 

0 CHOH 

CHOH 

SO;H CHOH 

(a) 3,5 — Disulfopyro - CH,OH 
catechol 


ling metal ions is usually described in terms of pM, the 
negative logarithm of the metal ion concentration—a 
quantity exactly analogous to pH. 


Hydrogen-ion buffer: 


[HA] 

= Ht 
HA@Ht+A- [H*] =K [A>] 
pH =-— log [H*] = pK, +log 


Metal ion buffer: 


pM =-— log [M**] = log Ki + log eo 


M"* +L*-2ML*™ = 


By varying the ratios of ligand, L™-, and metal chelate, 
ML”, it is possible to set up a buffer system for con- 
trol of the metal-ion concentration over a range of 
pM values. With a wide variety of ligands to choose 
from, the value of log K, can be varied over a very 
wide range, so that almost any reasonable value of 
pM may be obtained. 

Ligands basic enough to bind metal ions strongly 
also bind hydrogen ions, so there is nearly always 
some degree of competition between hydrogen ions and 
metal ions, and pH must be controlled if pM is to be 
kept relatively constant. 

Interaction of the ligand with hydrogen ions results 
in greater dissociation (lower pM) of the metal ion 
at low pH, to an extent dependent on the dissocia- 
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tion constants of the ligand, and the number of protons 
bound per ligand anion or molecule. A familiar ex- 
ample is EDTA, which exists in the diprotonated form 
in the pH range 4 to 6, is monoprotonated from pH 
7 to 9; and is completely dissociated above pH 10. The 
equilibria with the Cu(II) ion may be explained as 


follows: 
For 4 < pH <6 
lycine Cutt + = + 2H* 
EHPG) 
Keg. = 10? 
H 
pCu = 2 + log ay} + 2pH 
For 7 < pH <9 
Cu2* + CuL*- + H* 
Ke = 1° 
8 pCu = 8 + log [Cul] + pH 
For 10 < pH 
Cu2t + Cul2- 
Cul] _ 
pCu = 18 + log [Cul] 
acid 


pH-control stabilizes 
metal concentration—Fig. 9 


pM Excess EDTA 

100% 

10%, 
1% 

xcess EDTA 


4 100% 


Solid- solution equilibria 
for corresponding metal 
hydroxides 


2 6 10 14 
PH 
BM vs. pH for Cu (II) and Mn(il) EDTA chelates. 


a represent % of free ligand species in excess 
a amount needed to form metal chelate. Dotted lines 
show solid-solution equilibria for metal hydroxides. 
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‘10 where the ligand is fully dissociated. The pM-pH 


ty constants for EHPG* 


*N, N’-ethylenebis[ 2—(o—hydroxyphenyl)] glycin 


How pH Affects Metal Ions 


The behavior described by the relationships given 
above is illustrated in Fig. 9, which shows how pCu 
varies with pH for various ratios of ligand to metal 
chelate. As pH increases, pM also increases, finally 
becoming independent of pH in the region above pH 


relationship is seen to be the same for Mn(II), except 
that the absolute values of pM attained are consider- 
ably less, because Mn(II) is generally less strongly 
coordinated than Cu(II). 


Common chelates 
not good at high pH—Fig. 11 
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PM vs. pH for various Fe(I!l) chelates in 


the presence of an equivalent amount of un- 
bound ligand. Dotted line represents solid- 
solution equilibria for ferric hydroxide. 
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Applications of sequestering agents—Table VI 


Process or Product 


Metal cleaning 


Ligands Employed * 


EDTA, NTA, DTPA, condensed phosphates 


Fe, Cu, hard water salts 


Metal lons Sequestered 


Citric acid, oxalic acid, tartaric acid Fe, surface deposits si 
Gluconates, citrates Fe, divalent metals, Al, Cr Ack 5 
Alkaline 
Separation of metals EDTA, NTA, DTPA Rare earths i. 
EDTA, aspartate Heavy metals . 
Gangue 
Metal plating Cyanide, gluconate, tartrate, polyamines Cu, Cd \ — — 
Citrate, oxalate Fe, Pb, Cu-Zn Plating 
Emulsion polymerization EDTA, NTA, DTPA Fe(Il)-Fe(Ill), divalent heavy metals synthet 
Leather tanning EDTA, oxalic acid Ca, Cr, Fe Cleonin 
Gluconate Fe | 
Gluconate Al, Ti White t 
Food processing EDTA Ca Blood 
EDTA Heavy metals at 
EDTA Alkaline earths gs 
Clarifies 
Germicides, algaecides, herbicides EDTA, polyphosphates Ca, Mg, Fe —_— 
Metal dyes EDTA, DPTA Fe, Cu, Ni, hard-water salts 
Prevents 
Pulp and paper EDTA, Polyphosphates Heavy metals 
Slows di 
Stabilization of various substances 
Vegetable oils EDTA Heavy metals heweuds 
Formaldehyde EDTA, citrate Heavy metals Reiiaie 
Hydrazine EDTA, pyrophosphate polyamines Cu. V, and other transition metals inate 
Polvinylchloride EDTA Heavy metals Cater 
Soaps EDTA, NTA Heavy metals owen 
Frozen fruits Citric acid Cu, Fe Ret om 
Cellulose esters EDTA Heavy metals in 
Rubber EDTA, NTA Cu, W, Co, Mn, Fe _ 
Antioxid 
~~ * See p. 96 for description of ligands. 

As pH of an aqueous solution containing a metal tration is above a critical value. This is indicated : 
ion increases, solubility of the metal hydroxide de- in Fig. 10 for calcium oxalate precipitation in the Oxi 
creases, resulting in precipitation of the solid hydrox- presence of EDTA. This behavior is the type usually | 
ide when the solubility product, K,,, of the metal observed when the precipitating anion does not bind Ss 
hydroxide is exceeded: hydrogen ions strongly; when it does, the relation- e 

+ 20H- M(OH); (solid) ships are more complex. a 
Tees = (M?*][0H-? eds In the case of a metal chelate such as that formed ion 
: pM = “ log <a **] = log (KwK sp.) + 2pH from Fe(III) and EDTA ions, the metal buffer curves to b 
From the data in Fig. 9, it is seen that EDTA binds do not flatten out because of partial hydrolysis of the T 
Cu(II) and Mn (II) ions strongly enough to prevent metal chelate described above. The resultant further whe 
their precipitation as the hydroxide, up to a pH of binding of the metal ion with hydroxyl ions imparts bon 
about 12; above 12, precipitation would be expected a measure of additional stability at higher pH—this, fied 
to occur. Thus, competition between metal-ion hydrol- however, may be lost if the partially hydrolyzed com- vies 
ysis and complex formation is such that it becomes plex is readily converted to the metal hydroxide, as — 
increasingly difficult to prevent precipitation of the frequently happens. The difficulty of obtaining a com- ing 
hydroxide as the pH is increased to very high values. plex of Fe(III) that does not undergo such hydrolysis loge 
When precipitation occurs through formation of an can be seen from the curves illustrated in Fig. 11. met 
insoluble salt of the metal ion with some anion that Here, it is seen that the common chelating agents such T 
may be present in the solution, the increasing stability as EDTA, HEDTA, and DTPA are the most effective — 
of the chelate with increasing pH frequently results for the binding of Fe(III) ions at low pH, but only se 
in a situation where the metal ion does not precipitate the special EHPG ligand is stable toward ferric hy- I 
at high pH, but only when the hydrogen-ion concen-  droxide precipitation at very high pH. = 
oxic 
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red Effect Produced 


Scale removed (neutral solution) 
Acid cleaning, pickling of iron (inhibitors added) 


Alkaline cleaning (free caustic present), aluminum etching Reaction * E°, Volts 
Elution of ion-exchange columns —0.57 
“eCit!— — FeCit°® —0.22 
Gangue depressors in ore flotation FeSal? FeSal!+ 20 


Plating of pure metals and combinations of metals 


Catalytic Effects of Metal Ions 


—— | 
sod Synthetic rubber recipe containi I i 

Metals may function as catalysts for chemical reac- 

. —— d hates tions in aqueous solution in two ways: by polarizing 
ple le enaliaaaaiaaaiiaae a molecule through its function as a Lewis acid; by 
Sig initiation of an oxidation-reduction reaction through 

—_ emai removal of the metal ion from the donor groups of a 
ligand. 
Blood anti-coagulant 
Prevents discoloration of crustaceans in cooking 


Clarifies wines 


Although metal ions are weak Lewis acids, they 
Prevents precipitation of active agent by metal are effective as catalysts because they have a num- 
‘ber of properties not possessed by the proton or 
_— Prevents interference by metal impurities hydronium ion. 

Thus, steric requirements, as well as ability of 
-iapaaianglhamaanataiaas taal metal ions to coordinate with more than one position 
of an organic ligand, plus their ability to function in 
solutions at low hydrogen ion but high hydroxy] ion 
concentrations offer advantages in certain reactions. 
Is <cSaalpaadtesteamitanaiye erie For these reasons, many metal ions and complexes 
function as catalysts in biological systems. Metal ions 
ana ently have also been found to be catalysts for many simple 

chemical reactions such as hydrolysis of esters. 
nasil ontiitton Fig. 12 is an example of simple acid-base catalysts 
hehostdant involving a metal ion in the decarboxylation of an 
organic acid. Research is beginning to reveal other 


interesting reactions of this type. 


| 
2. Redox Catalysis 
| 


When a metal is capable of existing in more than 
one valence state, the combination of an organic ligand | 
with the higher valance state of the metal may result | 


Since, as we have seen, affinity of a ligand for a ! : ieee 1. and the initiati 
metal ion increases with charge of the ion, presence in an electron transfer to the metal, and the initiation | 


of a ligand will generally tend to increase the oxida- —— ae ; | 
tion potential of a metal (it will increase its tendency mainder ot’ the coordination ‘sphere: Accacetate, Citaeitrate, | 
to be oxidized to the higher valence state). en 
The major exceptions to this generalization are cases 
where the ligand favors highly covalent coordinate 
bonds of a type or arrangement that are better satis- Simple acid-base catalyst—Fig. 12 
fied by the metal ion in its lower valence state. How- : 
ever, there is a general rule for labile complexes that 
quickly form or dissociate in aqueous solution: increas- 
ing oxidation potential as a direct function of the 
logarithm of the difference in stability constants of 
metal chelates in the higher and lower valence states. 
The table (right) gives a few examples of how the 
oxidation potential of the Fe(II) /Fe(III) couple var- 
ies as a function of the ligands. 
It is seen that the iron-complex systems given above, 
arranged in the order of increasing stability, have 
oxidation potentials that increase in the same order. 


Oxidation Potentials 


: 
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METAL COMPLEXES .. . 


Cu-catalyzed 
oxidation of ascorbic acid—Fig. 13 


of a chemical reaction as a consequence of this electron 
transfer. 

Fig. 13 shows the mechanism for Cu(II) catalyzed 
oxidation of ascorbic acid as an example of this type 
of reaction. 

There are many other similar reactions that have 
been studied in recent years, such as oxidation of 
ascorbic acid by hydrogen peroxide, the Mn (III)- 
catalyzed oxidation of oxalic acid, and the metal ion- 
catalyzed decomposition of organic 1,2-diols. 

It is well known that traces of metal ions catalyze 
polymerization (i.e., gum formation) in petroleum, 
oxidation of cellulose, and the deterioration by oxida- 
tion or decomposition of many types of natural prod- 
ucts. 


Summary of Complexing-Agent Influences 


Although all chemical and physical properties of 
metal ions may be said to be influenced by complex 
formation, the following effects are those considered 
most important and pertinent: 

eDecrease in activity (and concentration) of 
metal ion. 

eIncrease in oxidation potential (for complexes 
with primarily ionic binding). 

¢ Increase in solubility (sequestering action) with 
hydrophyllic ligands. 

¢ Decrease in solubility (and increase in organic 
extractibility) when combined with hydrophobic 
ligands. 

e Decrease in tendency of metal ion to hydrolyze 
and polymerize. 

¢ Decrease in catalytic activity of metal ion (effect 
greatest when metal ion fully coordinated by the 
ligand). 

eChange in color of the metal ion (a complex 
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function of the structure of the ligand and the nature 
of the metal ion). 


Uses of Chelating Agents in Chemical Processes 


Chelating agents capable of reducing or controlling 
the activities of metal ions in aqueous solution, called 
sequestering agents, have been extensively applied to 
many products and processes. 

In certain instances, it is necessary to remove the 
metal entirely to prevent deterioration of a product, 
or formation of an unsightly precipitate, or certain 
physical changes that may result from reactions of 
metal impurities. 

In other cases, it is necessary to reduce the concen- 
tration of free metal ion, and make it available in con- 
siderable quantities at a reduced level. 

Use of a sequestering agent may be indicated in 
these cases if some alternative method (such as re- 
moval of metal by a phase separation) seems to be 
impractical. 

A partial list of applications of chelating agents is 
given in Table VI. For further details, see Refs. 3, 6. 
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CATALY 


NEW TRENDSIN CHEMisTRY 
Plrforming (catalytic reforming) units, such as this can convert straight-run 
gasoline fractions into a high-octane product by means of dual-function catalysts. 
Here is a progress report on both the fundamental and applied aspects of Sak 
catalysis. The emphasis is on the petroleum industry, where improved catalytic = a 
techniques have yielded quality sasoli d valuable b wide: 
techniques have yielde -quality gasolines and more-valuable byproducts. 
VLAI \ENSEL, Universal Oil Products Co. 
In recent years, the field of catalysis he consider- time is manufactured through catalytic processes. © J = 
able ~~-~~ess on two fronts. First catalytic In many instances, the original crude oil components — xe Maat 
met. ive been introduced to effe ly selec- are transformed in three different catalytic steps fo 
tive ms on a commercial scale. , the de- before being blended into the finished gasoline. These fo 
velo of a number of new too! studying auxiliary processes serve as an integral part of the — . 2 
cata henomena has greatly incr ur basic total refining picture—they make it possible to attain fF = 
und ing of catalysis. _ the maximum yield of the highest quality product from sf ek, 
T nee in catalytic methods ha achieved a barrel of crude. 
thro ghly efficient and selective ‘sts that Turning to the second aspect, progress in the funda- 
can ir work under considerabl, 'r condi- mental understanding of catalysis has been very rapid. 
tion fewer undesirable side re. Higher Some very interesting work has been done to elucidate 
| yiel ie desired products can thu: -ained. the nature of the catalyst surface when it is subjected eo ms 
 &B they are highly selective, catalysts to the environment of the catalytic reaction. Consider- fF 
requ t the materials charged to ictors be able progress has also been made in studying the [| rae 
of ¢ ably higher purity. A num eedstock — mechanism of catalytic reactions, and in determining 2) es 
puri . methods have been devi for this the structure of catalysts by adsorption methods. — 
pur] This paper will examine both the applied and fun-— 
TT oleum industry serves as an nt exam- damental aspects of heterogeneous* catalysts in the ee 
ple | -eady acceptance of new eat nethods; light of recent developments. 
in f._., .._r the last 25 vears it has co ely upon 
j *In heterogeneous catalysis, the catalyst is not in, the same. 
catalysis as its most potent refining { early all phase as the reactants—it is usually a solid, while the reactants ae 
of the gasoline consumed by the publi present are usually vapors or liquids. 
November 27, 17 £1058 


CATALYSIS ... 


Catalysis in the Petroleum Industry 


As one reviews the progress of petroleum refining, 
it becomes quite apparent that catalysis appeared to 
be the only reasonable solution for attaining the goals 
of reduced byproducts and improved quality of gaso- 
line. Let us trace very quickly the steps by which 
catalysis has taken over. 

One of the first catalytic methods was introduced 
by Ipatieff, who was able to convert the olefinic com- 
ponents of the refinery gases into gasoline. The next 
step in the progress of catalysis involved the reaction 
of the isoparaffinic components with olefins, to produce 
a high-quality paraffinic material known as alkylate. 
These two processes made it possible to recover the 
byproducts of the cracking reaction in the form of a 
high-octane gasoline. 

Next came catalytic cracking. This resulted in a 
more efficient conversion of the heavier components 
of the crude into gasoline of high quality. The step 
that followed involved the conversion of the straight- 
run gasoline fractions into a high-octane product by 
means of catalytic reforming. Thus, at the present 
time, the bulk of the gasoline sold in the U. S. is made 
primarily by catalytic cracking and catalytic reform- 
ing, with catalytic polymerization and alkylation fol- 
lowing in order of importance. 

The application of modern catalysis may be de- 
scribed by using catalytic reforming as an example. 
Here, a dual-function catalyst is used to perform 
specific parts of the over-all reaction. 

Let us assume that as starting material we have 
a gasoline that boils in the range of 150-400 F. and 
contains 45% paraffins, 45% naphthenes and 10% 
aromatics. This over-all material has an octane 
number of approximately 35. The object is to convert 
it to as high an octane number as possible with 
minimum side-reactions. 

Obviously, we do not wish to do anything to the 
aromatic portion of the gasoline, because the aromatics 
are already high-octane-number components. The 
paraffinic constituents have an average octane number 
of about 15, while the naphthenic components, which 
are divided approximately 50-50 in the form of 5- 
and 6-membered-ring naphthenes, have an octane num- 
ber of about 60. 

The reactions by which the paraffinic and the naph- 
thenic components may be converted into high-octane 
materials have been well-established. It is known that 
6-membered-ring naphthenes can be converted into 
aromatic hydrocarbons. Five-membered-ring naph- 
thenes must first be isomerized into 6-membered-ring 
structures and subsequently converted into aromatics, 
while the paraffins may be either isomerized into high- 
octane materials, or subjected to a dehydrocyclization 
reaction to convert them into aromatic hydrocarbons. 

All of these reactions have their limitations, not 
only from the standpoint of equilibrium but also from 
the ultimate effect upon octane number. For example, 
if the paraffiins are is.merized even at very low tem- 
peratures, the final octane number of the isomerized 
paraffin fraction would still be too low for its use 
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as a high-octane-gasoline component. Furthermore, it 
is apparent that an operating condition favorable for 
one reaction will not necessarily be favorable for an- 
other. Thus, the major advances in catalytic reform- 
ing have involved not the finding of new reactions but 
the proper balancing of the catalyst composition and 
operating conditions to produce the desired extent of 
the reactions taking place. 


Conversion of Naphthenes 


Let us first consider the conversion of 6-membered- 
ring naphthenes. The dehydrogenation of cyclohexane 
derivatives has been studied widely and it has been 
well-established that such a reaction takes place 
readily at atmospheric pressure and in the presence 
of a dehydrogenation catalyst such as platinum. How- 
ever, if this were the only reaction taking place in 
catalytic reforming, the over-all increase in octane 
number of the product would be exceedingly small. 
Thus, it becomes necessary te work on the other com- 
ponents of the gasoline as well. 

We do know that when converting 5-membered-ring 
naphthenes or cyclopentane derivatives into aromatic 
hydrocarbons, at one point or another in the course of 
the reaction, we require the breakage of the ring and 
the formation of a 6-membered ring. This, in effect, 
is an isomerization reaction and should be catalyzed 
by an acid component. Thus, we have set the necessary 
requirement for effecting the reaction; that is, the 
presence of a dehydrogenation catalyst and an acid 
catalyst. 

If such a catalyst is then used for the conversion 
of gasoline, we find that the activity very rapidly de- 
clines because of poisoning. This poisoning is due to 
the presence of sulfur compounds as well as carbon- 
aceous deposits on the catalyst. If we desulfurize the 
feedstock, we are still unable to operate because of the 
deposit of carbonaceous material on the catalyst. To 
overcome this second poison, we introduce hydrogen 
into the reaction system under pressure. This immedi- 
ately reduces our conversion to a very low level and, 
therefore, makes it imperative that we operate at 
higher temperatures. So our next step is to raise the 
operating temperature to a point where we get sub- 
stantial conversion of the 5- and 6-membered-ring 
naphthenes. 

When operating under conditions that convert the 
naphthenes, the paraffins present in the system also 
react along a number of directions. Some of them 
undergo isomerization, others hydrocrack to lower 
boiling paraffins, while still others are converted into 
aromatics. At this point, if we make further adjust- 
ments in catalyst composition as well as in operating 
conditions, we can maximize the yield and product 
quality. We have then reached a point where a stable 
operation can be carried out with a relatively high 
yield. 

Let us examine in greater detail the individual reac- 
tions that take place. As indicated before, the reaction 
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of a 6-membered-ring naphthene is straightforward; 
what we visualize is a contact with a dehydrogenation 
site followed by the release of hydrogen and the forma- 
tion of an aromatic hydrocarbon. 

With 5-membered-ring naphthenes or cyclopentane 
derivatives, the picture is somewhat more complex. 
Our chemical intuition tells us that the first reaction 
involves a contact with a dehydrogenation site. This 
results in the formation of a cyclo-olefin, which then 
has to migrate to an acid site, where it can undergo 
the rearrangement to a 6-membered-ring cyclo-olefin. 
When the isomerization step is complete, the cyclo-ole- 
fin has to migrate further to another dehydrogenation 
site and be converted into the aromatic. 

At this point, we begin to worry about the distance 
between the individual sites in the catalyst structure 
and the various equilibria that exist in the over-all 
system. Thermodynamic measurements have shown 
that the cyclopentane derivatives are more favored at 
higher temperatures. This means that in order to con- 
vert the 5-membered-ring naphthenes into aromatics 
in substantial yields, the C.-ring species must be re- 
moved (i.e., dehydrogenated) very rapidly. 

In recent years, much work has been done on the 
conversion mechanism of 5-membered-ring naphthenes 
into aromatics. One of the outstanding studies is that 
of Keulemans and Voge,’ who investigated the behavior 
of a large number of 5-membered-ring naphthenes at 
350 C. with a platinum-alumina-halogen catalyst. The 
experiments were made in the presence of hydrogen 
at slightly above atmospheric pressure. 

The authors postulated the following sequence of 
reactions during the conversion of a 5-membered-ring 
into an aromatic: 

1. Dehydrogenation to olefin at a metal site. 

2. Migration of an olefin to an acid site. 

3. Addition of a proton at the acid site to form a 

carbonium ion. 

4, Isomerization of the ion by carbon skeleton rear- 

rangement. 

5. Release and migration of a new olefin. 

6. Dehydrogenation of the new olefin to an aromatic 

at a metal site. 

The first three steps, which can be considered as the 
initiation reaction, have been postulated by Bloch 
and co-workers’ to take place according to the following 


reaction: 
(Xx) 


This is a reaction occurring on an acid site. On 
the other hand, Ciapetta* showed that in the presence 
of a dual-function catalyst, alkenes undergo isomeriza- 
tion at lower catalyst temperatures than the corres- 
ponding alkanes. This finding would support the three- 
step reaction leading to the formation of the carbonium 
ion; however, the initial dehydrogenation would occur 
at a site different from the one required for the sub- 
sequent formation of the carbonium ion. 

Keulemans and Voge reasoned that, of all the steps 
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involved in the conversion of 5-membered-ring naph- 
thenes into aromatics, it is the isomerization of the 
carbonium ion by carbon-skeleton rearrangement that 
limits the rate of reaction. The authors postulated that 
“the rate of the series of reactions leading to a par- 

‘ ticular product will be given by the relative amount 
of the carbonium ion multiplied by one factor for the 
rate of isomerization and another |factor| for the 
number of equivalent isomerization paths.” The latter 
is usually referred to as the statistical factor. 

The authors then assumed the relative abundance 
of tertiary, secondary and the least-stable primary 
carbonium ions to be in the ratio of tertiary/primary, 
32, and secondary/primary, 16. The number of equiva- 
lent isomerization paths was determined on the basis 
of the usual carbonium ion mechanism. Data on the 
conversion of some of the cyclopentanes were used to 
calculate aromatic hydrocarbon yields from all the 
cyclopentane derivatives studied. The results are 
shown in the following table: 


Aromatic Contents of Products at 350F, 
Number = Aromatics, % Wt. 
of Com- 
pounds 


Compounds or Class Observed Calculated 


Methyleyclopentane 


2. 
Ethyleyclopentane I 25 22 
Dimethyleyclopentanes 5. 2:3 2.8 
n-Propyleyclopentane I 27 22 
Methylethyleyclopentanes 5 21 23 
Trimethyleyclopentanes 7 4.1 4.1 
1, 1-Dimethyleyclohexane 1 34 44 


It can be seen that the agreement between the 
observed and calculated amounts of aromatics produced 
is very good, indicating that the established theories 
on carbonium ion transformations are applicable in 
catalytic reforming reactions. 

While this study postulated that the rate-limiting 
reaction is the carbon-skeleton rearrangement, there 
are ways of shifting the rate-limiting reaction from 
one type to another. For example, in our work we have 
studied the conversion of cyclohexane over the plat- 
inum-aluminum-halogen catalyst and have measured 
the rate of reaction in the presence of various amounts 
of sulfur. We have found that a linear relationship can 
be obtained between the logarithm of the sulfur 
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content and the logarithm of the rate of reaction. 

When methylcyclopentane was processed under the 
same conditions and in the presence of various 
amounts of sulfur, we observed that the rate at which 
methylcyclopentane is converted to benzene is virtu- 
ally constant until the sulfur concentration reaches 
such a high value that the conversion of the inter- 
mediate cyclohexane becomes rate limiting. From this 
point on, larger amounts of sulfur have the same rate 
effect as they do on the conversion of cyclohexane. This 
is shown in Fig. 1. Here, the rate limiting reaction 
is not the carbon-skeleton rearrangement, but the 
rate of dehydrogenation of the cyclohexane to benzene. 


Conversion of the Paraffins 


We have now established that the naphthenic hydro- 
carbons are converted over a dual-function catalyst 
through a series of reactions, depending upon the origi- 
nal structure of the naphthene; and that the reac- 
tions take place over different sites on the catalyst 
structure. Let us now turn to the paraffins. 

As indicated earlier, the paraffins can take three 
differential reaction paths in the presence of a dual- 
function catalyst. The over-all results are shown by 
the following equations involving isomerization, hydro- 
cracking and dehydrocyclization: 


cc 


2 iso - C5 
C3+C7 
C4 + CE 


C-C-C-C-C-C-C 
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Isomerization of paraffins can be visualized as taking 
place in the same way as isomerization that is pos- 
tulated for a naphthenic hydrocarbon by Keulemans 
and Voge. The six-step mechanism involves two 
individual migrations, the first from a dehydrogena- 
tion site to an acid site, and then the reverse migration 
from an acid site to a dehydrogenation site. In con- 
sidering these migrations, it is obvious that distances 
between the two types of sites must become an import- 
ant criterion, as the point is reached where the dis- 
tances are so great that reaction will no longer take 
place. Weisz and Swegler‘ have investigated the effect 
of a mechanical separation of the two types of sites, 
and compared the performance of the resulting catalyst 
with that of an impregnated catalyst used in the 
isomerization of normal heptane. Their procedure in- 
volved grinding the individual catalyst components 
into various sizes and then compressing the resulting 
powders into larger particles. The results are shown 
in Fig. 2. 

It appears, from the data, that when distances above 
100u separate the two types of sites, the catalyst is 
no longer effective in promoting the reaction. Impreg- 
nated or co-precipitated catalysts will have much 
smaller distances between the different types of sites, 
so that the migration from one site to another will not 
be the rate-limiting part of the reaction. Under normal 
conditions of operation, using a dual function catalyst. 
an equilibrium product is obtained. 

Hydrocracking is a somewhat more complicated reac- 
tion that is greatly influenced by hydrogen partial 
pressure. Our early concepts of hydrocracking in- 
volved the formation of a carbonium ion, followed by 
the movement of the electrons from the beta position 
to the carbonium ion carbon. This generates a new 
carbonium ion in a beta position as well as an olefin, 
and simultaneously satures the olefin with hydrogen. 
This is shown in the following diagram: 


RICICICICICIC: 


H H H 


Ri 


RIC:C: 


The primary carbonium ion that is formed in the 
reaction would be expected to quickly rearrange itself 
into a more favorable structure, and subsequently ex- 
change with another hydrocarbon molecule to continue 
the chain of reaction. 

More recently, Myers and Munns’ have studied the 
hydrocracking of pentane, hexane and heptane in the 
presence of a large number of platinum-containing 
catalysts. They have found that the hydrocracking 
activity of such catalysts is better correlated with the 
dehydrogenation activity (DA) of the catalyst (as 
measured by cyclohexane dehydrogenation) than with 
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the isomerization activity (as measured by the iso- 
merization of p-xylene). 

These and a number of other observations have led 
Myers and Munns to postulate that the formation of 
lower paraffins first proceeds on a dehydrogenation site, 
to give an olefin. This is followed by either a skeletal 
isomerization to another olefin or by hydrogenative 
cracking on a dehydrogenation site. 

The authors postulate that the isomerized olefins 
can also undergo hydrogenative cracking on the same 
dehydrogenative site. Thus, for pentane, the over-all 
picture is as follows: 


OA Acid DA 
Site Site Site 


DA | Site DA | Site 


+ Cog + + 
These authors point out that for higher hydrocar- 


bons, acid-catalyzed cracking is also important, and 
would take place as follows: 


DA Acid 
nCgHig t nCgHio + iso- + 2H, 
Site te 


OA Site Acid Site 


T 
C3 Hg + Co Het C4 


Since in catalytic reforming we deal primarily with 
paraffins of considerably higher molecular weight, we 
would expect that the second mechanism—i.e., acid- 
catalyzed cracking—would predominate. 

The dehydrocyclization reaction is of considerable 
importance in catalytic reforming, particularly where 
stocks are relatively lean in naphthenes, and where the 
aromatic production has to come almost entirely from 
the paraffinic components. Both the mechanism and the 
catalyst requirements of this reaction are very com- 
plex. The lower paraffins, such as hexane and heptane, 
undergo dehydrocyclization less readily than do the 
higher paraffins. In fact, we have found that the C,, 
and C,, paraffins are almost as readily converted into 
aromatics as are the corresponding naphthenes, at the 
usual catalytic reforming conditions. 

Considerable work has been done on the mechanism 
of dehydrocyclization. Herington and Rideal’ have sug- 
gested that, in the case of normal octane, two bicyclo- 
octanes are formed as intermediates. The subsequent 
cleavage between the two bridge carbon atoms pro- 
duces meta- and para-xylene. These structures are 
shown below: 


m- xylene p-xylene 
Bonds to catalyst surface 


Using the radioisotope-tracing technique, Mitchell’ 


found that when n-heptane-1-C" was the starting ma- 
terial, the methyl-label amounted to 27-29% and not 
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to the 50% that would be indicated under previously 
proposed mechanisms for this reaction. 

According to this investigator, the trans-annular 
bridge proposed by Herington and Rideal may be used 
to explain the results obtained. 


“Bonds to catalyst surface 


Mitchell demonstrated that the breaking of the 
4-membered ring, ABCD, at any one of the bonds in 
the two compounds will lead to 25° methyl!-labeled 
toluene, assuming equal concentrations of the two com- 
pound species, and equal bond-rupture tendencies. 

More recently, Pines and Chen* investigated the cycl- 
ization of n-octane-1-C* and showed that the mechan- 
ism of Herington and Rideal may apply in some in- 
stances. However, the data indicate that the mechan- 
ism of dehydrocyclization apparently depends on two 
factors. 

The first of these involves the chcaracteristics of the 
catalyst. For example, a chromia-alumina catalyst can 
be made to dehydrocyclize normal heptane by different 
mechanisms, by changing the intrinsic acidity of the 
alumina. The hydrolysis of alumina isopropoxide pro- 
duces an alumina with a high intrinsic acidity, while 
an alumina with a low intrinsic acidity is obtained 
from potassium aluminate. 

Pines, et al, pointed out that the duration of the 
experiment—in other words, the age of the catalyst— 
is an important contributor to the reaction path, and 
thus constitutes a second factor. The authors postu- 
lated that 5-, 6-, 7- and 8-membered rings may be inter- 
mediates in the dehydrocyclization of normal octane. 

If composition and age of the catalyst can affect the 
mechanism of the reaction, the experimental conditions 
should also have a profound effect. 

Most of the mechanism studies have been carried 
out at atmospheric pressure both in the presence and 
absence of hydrogen. Commercial catalytic reforming 
operations involve the recycle of substantial amounts 
of hydrogen under pressure. A platinum catalyst is 
employed in conjunction with an acidic support. The 
change in catalyst activity is relatively slow, parti- 
cularly when compared with the very short experi- 
ments used in the mechanism studies. 

The early work of Greensfelder, et al.’ on the de- 
hydrocyclization of heptane in the presence of a molyb- 
dena-alumina catalyst showed that this catalyst gave 
about 25°. toluene both at atmospheric and at 20-atm. 
pressure. However, a chromia-alumina catalyst pro- 
duced a high vield of toluene at atmospheric pressure, 
but none at all at the higher pressure. 

It was also observed that the chromia-alumina 
catalyst was not capable of isomerizing normal paraf- 
fins, while the molybdena-alumina catalyst could effect 
this reaction. 

One can conclude that were the mechanisms for dehy- 
drocyclization the same for both catalysts, there should 
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not be such a profound effect of pressure. Apparently, 
pressure has an important effect on the catalyst itself, 
so that the type of sites present at atmospheric pres- 
sure are no longer available at elevated pressures. We 
thus have to accept the possibility of multiple mech- 
anisms for the dehydrocyclization reaction. 

The above discussion has covered the major reactions 
of naphthenic and paraffinic hydrocarbons in catalytic 
reforming. As pointed out earlier, the operating condi- 
titons and catalyst compositions are balanced, in order 
to produce an optimum yield of high octane gasoline. 


The basic design of catalytic reforming units includes 
multiple reactors to compensate for the endothermic 
heat of reaction, and a hydrogen recycle to minimize 
the carbon formation on the catalyst. 

In recent years, still-higher octane requirements 
have made operations more severe; this has resulted in 
the use of somewhat lower space velocities, and in some 
cases, in in situ regeneration of catalyst. A large num- 
ber of the units are now equipped with pretreatment 
facilities for the removal of impurities from the feed 
to the reformer. 


New Tools in the Study of Catalysis 


The catalytic chemist has always dreamed of being 
able to observe the behavior of the reacting molecule 
when it comes in contact with the catalyst. A number 
of tools have been devised to do exactly this. Unfor- 
tunately, certain limitations have arisen that make it 
difficult to study some of the more interesting reac- 
tions. However, a fundamental approach has been 
made, and the results obtained are of great signifi- 
cance. 

A good example is the work of Eischens and his co- 
workers” on the infrared spectroscopy of chemisorbed 
organic molecules on various catalytic structures. 
There is no question that different spectra are ob- 
served when these molecules are adsorbed on the cata- 
lyst; however, in many instances, reference spectra 
are lacking, thus making it necessary to theorize ex- 
tensively on the nature of the intermediate that exists 
at the time of reaction. When further developed, in- 
frared spectroscopy should be of tremendous impor- 
tance in tracing the course of the reaction. 

Mapes and Eischens,” in some of their early work, 
pointed out that with the silica-alumina cracking cata- 
lyst, one could differentiate between Broénsted acids 
(proton donors) and Lewis acids (electron-pair ac- 
ceptors) by observing whether ammonia molecules or 
ammonium ions are present when ammonia is adsorbed 
on the catalyst. These studies indicate that most of the 
ammonia is chemisorbed on Lewis rather than Brén- 
sted sites. 

In addition to infrared spectroscopy studies, inves- 
tigators have tried to detect changes in some of the 
other properties of a catalyst during a chemical reac- 
tion. Much has been done by Selwood” on the mag- 
netic properties of catalysts, particularly metals, both 
during the chemisorption of the reactants as well as 
during the reaction itself. 

A comparison of two methods of observing catalytic 
reactions is of interest. Pliskin and Eischens™ studied 
the ethylene-hydrogen-nickel system by the infrared 
method, while Selwood“ investigated the same system 
using magnetic measurements. 

Two mechanisms are possible. The first involves 
an associative adsorption of ethylene on the nickel, 
whereby a double bond is opened to form a single bond 
between each carbon atom on the surface. The second 
involves a dissociative mechanism, in which CH bonds 
are broken. 
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Both investigators show that an associative chemi- 
sorption of ethylene is produced when the latter is 
added to the nickel surface that has previously been 
pretreated with hydrogen. However, when no hydro- 
gen is present, the infrared studies indicate a disso- 
ciative mechanism, while the magnetic measurements 
indicate the associative step. 

A number of possibilities exist that could reconcile 
these differences. All in all, both tools are extremely 
useful in extending our understanding of what hap- 
pens on the catalyst surface. 

No discussion of recent advances in catalysis would 
be complete without mentioning the work by Gwath- 
mey and co-workers” on the influence of crystal face 
in catalysis. Again, in the case of the reaction of hy- 
drogen and ethylene over nickel, it was established that 
the (321)* crystal face was the most active for the 
hydrogenation reactio nwhile the (100) face was the 
least active. 

The effect of pore size and pore-size distribution in 
catalytic reaction has been the subject of a number of 
investigations. Some of the more important contri- 
butions in this field have been made by Wheeler,” who 
studied both the rate-limiting effect of the pore size, 
as well as the effect of poisons on catalytic reactions. 
Wheeler pointed out that if the poison is located at 
pore openings the effect does not correspond to the 
fraction of the surface actually covered by the poison, 
but is much greater. Because of the trend towards 
greater use of dual function catalysts, where migra- 
tions between sites located within various pores of the 
catalyst must occur, such work becomes very important. 


Basic Theory of Catalysis 


The above has dealt primarily with performance of 
a catalytic material, giving explanations of how a cata- 
lyst participates in the reaction. The real “philoso- 
pher’s stone” in catalysis is the explanation of why a 
catalyst is a catalyst. Although this question is as old 
as catalysis itself, recent years have witnessed a con- 
centrated effort to provide an answer. 

This is particularly true in the field of semiconduc- 
tors as applied to catalysis. Semiconductors can be 
classed as being between metals and insulators, and 
their conductivity can be enhanced by increasing the 


ae These Miller Indices denote relative direction of crystal plane. 
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temperature or by introducing impurities. These im- 
purities can act as either electron acceptors or electron 
donors, and are normally referred to as catalyst 
“dopes.” Catalytic behavior can be varied by doping, 
and thus a change in the electronic properties of the 
semiconductors can be related to catalysis. 

One of the main contributors to the electron theory 
of catalysis is Wolkenstein.” According to this author, 
the steps involved in the theory are as follows: 

First, chemisorption of a particle takes place on the 
catalyst. There are a number of different forms of 
chemisorption. Some “weak” or “strong” types of 
bonding will occur. In all cases, the different types 
arise through the contribution of either free electrons 
or free holes of the lattice. According to Wolkenstein, 
“ .. the possibility of different bonding types of chemi- 
sorption ... is due to the ability of the chemisorbed 
particles to generate free electrons on free holes, and to 
give them up to the lattice.” 

Having established an electronic relationship be- 
tween the chemisorbed particle and the lattice, the elec- 
tron theory of catalysis next indicates that on the sur- 
face of a semiconductor, the free electrons and holes 
can be considered as free valencies. Such valencies can 
migrate through the crystal, and may move from the 
bulk to the surface—the bulk of the crystal acting as a 
reservoir supplying the free valencies. Strong chemi- 
sorption will occur through the contribution of the free 
valencies of the surface to the bond, while in weak 
chemisorption, the free valencies do not participate. 

If one assumes that a free valence participates in 
the chemisorption, the chemisorbed particle can be 
considered an ion radical. Thus, some chemisorbed par- 
ticles on the catalyst surface will have an increased 
reactivity due to the contribution of the free valencies, 
while other chemisorbed particles will have a lower 
reactivity. 

The pre-existence of free valencies on the surface is 
not essential for the formation of the valence bond. 
Such valencies can be formed, however, at the time of 
chemisorption, similar to our concept of Lewis acids. 

The next step in the electron theory is the transition 
from one form of chemisorption into another—involv- 
ing merely a change in the character of the bonding 
with the surface. This, in effect, is an electron transi- 
tion, and is treated in terms of the Fermi level.* 

According to Wolkenstein, ‘Once an electron equilib- 
rium is established, the relative amounts of the dif- 
ferent forms of chemisorption on the surface and 
hence the reactivity of the chemisorbed particles, are 
uniquely determined by the position of the Fermi 
level.””. The position of the Fermi level on the surface 
of a semiconductor governs the rate of reaction. 

The over-all result of the theory, according to Wol- 
kenstein, is the following: “The crystal surface of a 
semiconductor, having a supply of electrons and holes 
that participate in the precess as free valencies, acts 
as a sort of polyradical in heterogenous catalysis. It 
brings the free valencies into play, and this is its func- 
tion as a catalyst in the process. In the long run, it 


*In the quantum theory, the Fermi level represents the energy 
level than has a 0.5 probability of being occupied by an electron. 
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affects the heterogeneous reaction rate in the same 
manner in which free radicals introduced into the gase- 
ous phase affect the rate of a homogeneous reaction.” 

While the electron theory of catalysis has been 
applied primarily to semiconductors and not to metals, 
the surface oxide layers existing on such metals extend 
the applicability of the theory to much wider regions. 

Serious attempts have been made to explain catalysis 
in terms of our modern theories, and to provide the 
necessary experimental proofs by using the best avail: 
able tools. A single theory of catalytic action is un- 
likely to be developed. It is believed that we will finally 
arrive at a number of explanations, depending upon 
the type of catalytic surface, and the nature of the 
reaction to be catalyzed. 
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Reductions in direct fixed-capital costs are possible when 
management allows project engineers to design plants less 
conservatively by including risk as an element of design. 


CHARLES E. CARROLL 
The Dow Chemical Co. 


Many organizations today expend a_ considerable 
amount of time and effort in an attempt to define and 
minimize risk in the various facets of their business. 
Much has been written on means of reducing risk in 
sales, raw materials, and even labor supply. There is 
one potentially very productive area in which very 
little appears to have been accomplished to date. I 
refer to the evaluation and actual use of risk in plant 
design. 

Perhaps one of the primary reasons for this situa- 
tion lies in the attitude of management of many 
otherwise forward-looking organizations. In con- 
sidering the manufacture of a new product, these 
organizations seem quite efficient in evaluating the 
alternates in areas such as marketing and raw-material 
supply. When it comes, however, to establishing the 
costs of erecting the manufacturing plant, and com- 
mensurately the portion of the cost of production that 
is determined by the amortization and efficiency of the 
production unit, management accepts as unassailable a 
single answer from the engineering designer of the 
new plant or facility. 

The relative error in this approach subsequently 
manifests itself either in the form of a decision not 
to build—only to find the competition can apparently 
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build and operate a plant under like conditions and 
still make a profit; or a decision to build—and the 
discovery that profits are either nonexistent or mar- 
ginal, caused by competition from a more-eflicient 
plant. 


Risk Elements in Plant Design 


How, then, can this situation be rectified in an 
organization and how can the organization’s competi- 
tive position be restored? Let us consider a few 
examples. 

Insurance Risks—It is virtually axiomatic in plant 
design that nothing other than the best possible de- 
sign is adequate when direct hazards to life and limb 
are involved. Beyond this point, many elements of 
design are directed by insurance company require- 
ments. Since it is the obvious purpose of an insurance 
company to pay out the least possible amount of money 
in claims, it favors the “safest practice’ in all ele- 
ments of plant design that affect the risks covered by 
its policy. 

The plant designer should realize that the interests 
of the owner and the insurance company are essentially 
adverse. The owner pays a premium to the insurance 
company as a hedge against loss. It is, therefore, 
unreasonable for him to also expend large additional 
sums to reduce the probability of loss in the design 
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RISK IN DESIGN... 


Personnel of the hypothetical Mammoth 
Co. who affect design decisions of new plant 


Mammoth’s directors have given their approval to install a 
$5-million plant in the Southern Division to produce framus 
dioxide. 


Project engineer 
John Bough, a B.S.Ch.E., with eight years since gradua- 
tion, receives a salary of $9,500 per year. He has been 
assigned the project design for the new $5-million plant. 


Production manager 
Michael Roe has held this position for five years since 
his transfer from the home office in New York. He has 
been with Mammoth since graduation as B.S.Ch.E. from 
Founder’s University in 1938. His salary is $20,000 per 
year plus bonuses. 


Plant manager 
Sam Flow is to be in charge of plant operation and con- 
trol of Mammoth’s new plant. He will work with John 
Bough in its design. Sam holds a B.S.M.E. from Bene- 
factor’s Institute and has been 12 years with Mammoth. 


of the plant, unless there is a commensurate decrease 
in the premium. In most cases, the most efficient 
plant design from the owner’s viewpoint is the one 
in which expenditures for reduction of potential loss 
are reduced to the point just short of where the insur- 
ance premium would be increased. Admittedly this 
is a relatively difficult point to fix. However, to uni- 
laterally include all design suggestions of the insur- 
ance carrier errs far in the other direction. 

Process Risks—Many processes, especially new ones 
fresh out of the research laboratory, are not too well 
defined as plant-size equipment. Designers and oper- 
ating people will inevitably lean towards conservatism 
in design of process units in direct proportion to the 
degree of lack of definition or experience with the 
operating conditions. This conservatism, unfortu- 
nately, almost inevitably increases the plant cost. 

Many designers seem to forget that the principal 
purpose of building a plant is to enable a product to 
be manufactured and sold at a profit, rather than cre- 
ating a structure that the designer can point to with 
pride. Theoretically, the most efficient plant that is 
possible to build is the one that would be completely 
worn out on the last day it was in productive use. 

In actual practice, plants are normally maintained 
at something approaching their original condition 
throughout their useful life. Then an attempt is made 
to salvage as much as possible of the residual value 
upon abandonment. Hence, the designer’s principal 
problem is to ensure the maximum return on invested 
and working capital over the useful life of the plant. 

In almost every case, the problems faced by the 
designer can be solved by increasing the amount of 
fixed capital required to build the plant. A few of 
these are product quality, raw-material cost, labor 
costs, working capital requirements, maintenance costs 
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and costs of unforeseen production interruptions. Thus, 
any increase in the invested capital in a given plant, 
if intellegently applied, reduces the risk of one or more 
of the above items that adversely affect the unit cost 
of the product. The real key to efficient plant design 
lies in the establishment and intelligent application 
of these risks. 


How to Correct Inefficient Plant Design 


What, then, is the solution to this problem of ineffi- 
cient plant design? What are the symptoms of this 
corporate disease and what is its cure? The symp- 
toms are quite common and easily recognizable. They 
are characterized by a decrease in net profit without 
a commensurate decrease in gross sales. If the organ- 
ization, after examining the common reasons for 
this phenomenon, such as decreased labor efficiency, 
increased raw-material costs, increased selling ex- 
penses, reaches the conclusions that its plants are not 
as efficient as those of its competitors, it is time to 
apply the plant design treatment. 

In order to set reasonable goals for this sort of 
plant, it is first necessary to establish and examine 
the magnitude of reduction of direct fixed capital that 
is required to solve the problems of the organization 
in question. An initial approach is to consider a few 
recent significant plant investments of different 
amounts. A good start is to re-examine the profitability 
of some recent plants that have been either considered 
or actually built, presuming a 10% reduction in the 
direct fixed capital. 

If the organization does not have a satisfactory 
system for establishing these figures, a useful example 
is the one outlined by J. W. Hackney in “How to 
Appraise Capital Investments,” (Chem. Eng., May 15, 
1961, pp. 145-164). 

If a 10% reduction is not sufficient to be attractive, 
a reduction from 20 to 30% should be evaluated. After 
the percentages are established, one or two of these 
designs should be systematically re-evaluated by a 
group of competent design engineers to see if the 
required reduction could have been accomplished. A 
survey of this nature should be sufficiently detailed to 
indicate the kind of changes in the techniques by which 
the organization has been establishing its plant de- 
signs and the changes that will be necessary in order to 
achieve this greater efficiency in the use of capital. 

It is manifestly impossible to draw general conclu- 
sions that would predict the results of such a program 
for any given company. However, recent experience 
indicates that an over-all 10% reduction is quite com- 
mon when designs are subject to this kind of scrutiny, 
and 20% or even 30% is not at all unusual. 


How to Evaluate Capital Reductions 


In an attempt to provide a yardstick for evaluating 
the potentiality of this situation, let us examine a 
hypothetical organization and see where potential 
areas of improvement may lie. 

¢ Type of industry. A process industry that might 
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be heavy chemicals, pharmaceuticals, petrochemicals, 
oil refining, food processing or a host of allied fields. 
Large parts of the discussion will apply to any industry 
with one or more active competitors on a price basis. 
Perhaps this includes everyone except government and 
certain public utilities. 

¢ Size of company. Let us assume a large organi- 
zation with central offices in New York and several 
manufacturing divisions scattered around the country. 

e Name. Let us call it the Mammoth Co. (So far 
as I know, no organization exists now by this name or 
ever has existed.) 

John Bough is a project engineer for Mammoth Co. 
He receives a salary of $9,500 per year. John has just 
been assigned as project engineer of a $5-million job 
to install a framus dioxide plant for the Southern 
Division. The plant is to be completed one year hence. 

Let’s take a look at John’s job and its possible im- 
pact upon the net profit of Mammoth. If he really 
knows his business and turns in a real bang-up per- 
formance, the plant will cost $5 million. If, on the 
other hand, John does an average job, the plant will 
cost 10° more, or $5.5 million. 

Another position in the Mammoth organization has 
the title of production manager of the Southern Divi- 
sion. Michael Roe has held this job for five years 
since his transfer from the home office in New York. 
He has been with Mammoth since his graduation as 
B.S.Ch.E. from Founder’s University in 1988. He 
receives a salary of $20,000 per year plus bonuses that 
have averaged $7,000 per year for the last three years. 

Let us examine Mr. Roe’s job and its effect on the 
net profit of Mammoth. Mr. Roe has really done a fine 
job in the last three years. He has reduced direct 
labor costs, made more-efficient use of raw materials, 
and increased total production of the Southern Divi- 
sion 14% over the last three years. The total effect of 
this has been to increase the net profit before taxes of 
the division by $1 million per year. Of course, after 
taxes, this amounts to about $450,000. Naturally, Mr. 
Roe has a well organized and efficient staff to aid him 
in this effort. 

Notice the interesting parallel between John Bough 
and Mr. Roe. For their years of work, both can make 
an approximately equal incremental contribution to 
the net profit after taxes of the Mammoth Co. A 
cursory examination of Mr. Roe’s position, staff and 
past performance indicates the great probability that 
his contribution to the profit and welfare of Mammoth 
will continue for the coming year. He has a stable, 
well-organized labor force, raw materials are sub- 
stantially purchased by competitive bids on long-term 
contracts, and his staff is alert to improving operations 
and anticipating difficulties. 

What about John Bough? Will Mammoth spend 5 
or 53 million dollars on the framus plant? And, for 
that matter, how much control does John have over 
this expenditure in the first place? 

Let’s start out by asking the group leader who is 
John’s boss. The group leader says: “While project 
engineers like John certainly are in a position to in- 
fluence job costs, we have many other effective controls. 
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We have an excellent engineering estimating section, 
and our estimates average within 10°. of actual costs. 
Also, we have been able to hold our engineering ex- 
penditures to 93°. of total job costs last year.” 

Mr. Roe, the production manager, is even more 
positive on this matter of construction cost control. 
He says: “Sam Flow, our framus plant manager, and 
his staff will work directly with the engineering de- 
partment to develop the most economical and efficient 
design for this plant.” 

Mr. Roe has spoken more truth than he realizes. 
What he has said, essentially, is that Sam and John 
will really determine the final cost of the plant. Let 
us see why this is so. 

About the time the Framus process was being seri- 
ously considered by the research department, the engi- 
neering department was asked to make a_ rough 
estimate of the installed cost of a plant to produce 
10 million lb./mo. The answer came out to $4 to $8 mil- 
lion. The profit evaluation looked reasonably good at 
this range, so work was carried through the pilot-plant 
stage. At the end of this period, plant cost was re-esti- 
mated at $6 million + 25°. Sam and John were then 
turned loose on the problem. After spending $120,000 
on preliminary engineering, the final estimate had 
a cost of $5,725,000, including a $600,000 contingency. 


Design Procedures Reflect Experience 


Up to this point, what controls have been applied to 
the efforts of Sam and John? At the outset, it was 
apparent to them that the plant had better not cost 
more than about $7 million—$6 million being much 
better, $5 million ideal, but $4 million would obviously 
create a lot of discussion about why the original esti- 
mate was so high. 

Being reasonably experienced in this situation, Sam 
and John chart a course that is practical and realistic. 
As the design develops, Sam insists on features that 
will ensure the minimum difficulty in operating the 
plant, plus maximum efficiency in labor and raw 
materials. Sam well knows that Mr. Roe is really a 
bear on unplanned shutdowns. Also, the monthly oper- 
ating report clearly brings out the direct labor ratio 
and any unusual maintenance expense. The route to 
success, so far as Sam is concerned, is quite clear. 
Build a plant that will have the minimum unplanned 
shutdowns, direct-labor and maintenance cost. 

John’s interests are generally identical with Sam’s, 
except that he has the responsibility to see that the 
appropriation is not overspent. His principal problem 
is to be sure that the design is sufficiently well-defined 
to Sam at the time the money is appropriated, and to 
include all the features Sam has or will insist upon 
and still stay within the appropriation. 

Both John and Sam have an additional potential 
personal benefit available by including as much over- 
-apacity as possible in the design. Overcapacity takes 
care of errors in judgment in the original design and 
also looks very foresighted to management if subse- 
quent increases in production rate are required. 

All of these problems, John and Sam know, can be 
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solved if enough money is available. Then, as the job 
proceeds through final design and construction, Mr. 
Parkinson’s phenomenon takes place: “Expenditures 
rise to meet appropriations.” 


Can Mammoth Build More-Efficient Plants? 


Mammoth is thus faced with the problem of creating 
more-efficient plants. How should it go about this? 
Consider the combination of Sam Flow, the production 
man, and John Bough, the engineer. What is the real 
incentive for either of these men to reduce the capital 
outlay for the framus plant? 

Successful capital-cost reduction in plant design in- 
volves, in most cases, a large degree of intelligent risk 
taking. Example: if Sam agrees to eliminate an in- 
stalled spare pump, he takes the risk of a 4-hr. shut- 
down but saves $6,000 in plant cost. If there are 25 
such pumps in the plant, the total saving is $150,000. 
If during the 10-yr. life of the plant, there are five 
unplanned shutdowns, each costing $10,000, Sam has 
acted in the best interests of the company. However, 
if these unplanned shutdowns all occur in the first six 
months of plant operation and as a result Sam is fired, 
his decisions were not in his best interest. 

As for John, he may well save $200,000 in plant costs 
by specifying less-expensive materials of construction. 
However, if at the end of the first year’s operation, 
the maintenance expense is $10,000 more than appears 
warranted, due to failure of one of these marginal 
vessels, and John is severely criticized as a result, you 
may rest assured that he will not repeat this error. 

Let us now look at Sam’s boss, Mr. Roe. Remember 
he is a real bear on unplanned shutdowns. Mr. Roe 
is no doubt correct in raising particular hob with all 
and sundry for unplanned shutdowns that are a result 
of error in operation or maintenance procedures. How- 
ever, he might also create an atmosphere favoring 
expenditures by encouraging overly-safe designs. 

Notice also the monthly operating report that is one 
of the important indications of the performance of 
Sam’s department. The report is designed to en- 
courage reductions in direct labor and maintenance 
costs. It does not, however, bring out the effects of 
increased capital expenditures on the profitability of 
the plant. Again, Sam is encouraged to spend more 
capital to save labor and maintenance. 

Consider the factors of John’s performance that the 
group leader considers important: (1) estimates are 
accurate within 10%, (2) over-all engineering costs 
have averaged 93%, 

The group leader appears to have missed the point. 
Estimating (ability to predict costs) does not in itself 
control or reduce costs. If John presents the estimator 
with a design that will cost $5.5 million, the estimator 
can do very little to reduce this. As for the 93% 
engineering charge, this may well be an indication of 
poor management. An increased expenditure for engi- 
neering will certainly raise the percentage figure but 
may well decrease the total dollars spent for the job. 

The above discussion has concerned itself with the 
reduction of capital costs for a given plant. The over- 
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all goal of any investment is, of course, to produce 
the maximum net profit for the organization. In any 
instance of plant design, this goal can obviously be 
approached by reduction in labor, raw materials, or 
other significant items of cost. Since the basic ap- 
proach to any of these is identical from a design stand- 
point, it will serve our purpose to state Mammoth’s 
goal in simple terms: “Design and build a plant of 
equivalent capacity and efficiency for less money.” 

The solution to the problem for Mammoth appears 
to lie primarily in the performance of John and Sam, 
Let’s develop this premise. Mammoth should: 

e Designate an individual who will be responsible 
for the design and performance of the plant. 

¢ Create conditions where this individual will want 
to build the plant for minimum cost. 

¢e Provide him with sufficient information, assist- 
ance and authority to enable him to see that such a 
plant is designed and constructed. 

Where should the project engineer come from? 
Should he be a member of the production department 
(Sam Flow), the engineering department (John 
Bough), or conceivably even a consultant’s engineer? 


Designer Might Be a Production Man 


If the project engineer is a member of the produc- 
tion organization, his job will be not only to design 
but also to operate the plant in the most efficient 
manner. This system, while theoretically ideal, has 
many problems in practice. Some of these are: 

1. Since designer will continue to operate the plant 
for a considerable period after construction is com- 
pleted, additional plants will require the procurement 
and training of additional design engineers. 

2. Project engineering requires a large amount ef 
experience and skill to handle large projects. It is, 
therefore, very difficult to find people sufficiently quali- 
fied in both the project and production fields. 

3. Training and subsequent responsibilities in pro- 
duction are probably not the best environment to pro- 
duce a designer who will create minimum-cost plants. 
He won’t take the necessary risks. 


Consider the Engineering-Group Designer 


This is probably the most usual type of arrangement. 
It is logical to organize an engineering department to 
be responsible for design and construction of the plant. 
All too often, however, this responsibility is not accom- 
panied by an equal degree of authority. For example, 
John’s responsibility is to design the framus plant so 
that Sam can operate it successfully. 

However, John does not have the authority to in- 
corporate any features in this design without Sam’s 
specific approval. The plant is thus being designed on 
a split-responsibility basis. Neither John nor Sam 
is in the position to make risk-taking decisions. 


Designer Represents Engineering Consultant 


There are many, apparently successful, instances 
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Central engineering department provides 
essential services to all project engineers 


) Technical experts, in fields such as equipment 
and process design, corrosion, waste disposal, 
fire safety and air pollution. 


Internal standards, for the company where 
)) they justify this function. Care to be taken 
to avoid over-standardization. 


Liaison, among local engineering departments 
in the form of meetings, symposia, reports, 
etc. 


J Training and educational programs, in the 
engineering field on a company-wide basis. 


\) Cost estimating system, to be developed and 
|// maintained along with the collection and use 
of cost-reference data. 


of an owner saying to an engineer-contractor: “Build 
me a plant to make so much of product X and I will 
pay what it costs.” 

This is the true “turnkey” job. According to many 
who are in the engineering-construction business, it 
happens all too seldom. 

Any discussion of the relative effect on total job 
costs of this method of doing business normally pro- 
duces many and impassioned differences of opinion. 
Perhaps the strongest argument against this type of 
arrangement holds, in essence, that the interests of 
the owner and the consultant-contractor are adverse, 
insofar as the total job cost is concerned. To illustrate: 
if the project engineer is a consultant’s man, it is rea- 
sonable to assume that he will protect the owner’s 
financial interest in situations involving subcontractors 
and equipment vendors. It is not, however, reasonable 
to assume that he will act unilaterally in favor of the 
owner if in doing so he reduces the net profit to his 
employer. 


Mammoth Decides on Project Engineer 


Let us presume, following the above considerations, 
that Mammoth has selected John Bough to be the 
project engineer and has given him sufficient authority 
to create an economical design. This assignment of 
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sufficient authority is probably the key decision in the 
solution to Mammoth’s problem. Until now, John’s 
actual goal has been to design a plant to satisfy Sam 
Flow. This goal is now changed to design a plant to 
make the maximum profit for Mammoth. 

In the broader organizational sense, Mammoth is 
instructing its engineering department as follows: 
“You are now responsible for the complete design of 
the plant; and for its performance—producing to de- 
sign specifications and costs.” 

It may well be argued that this is too big a job for 
John, that the position of project engineer has now 
grown to the point where it warrants someone ap- 
proaching Mr. Roe’s caliber. Here is a job of great 
financial responsibility. It should be staffed properly 
to discharge this responsibility. 

But let’s assume that John fills the bill. What should 
Mammoth do to make him want to reduce capital ex- 
penditures? Two facts about John’s present job func- 
tion immediately seem worrisome. 

1. No one, including John, really knows whether he 
could save any money on the plant design. 

- 2. John, in his opinion, has everything to lose and 
nothing to gain by taking risks in the design in order 
to save money. 

Both of these problems can be solved at least in part 
by greater management participation in plant design. 
Under Mammoth’s present system, both Mr. Roe and 
Mammoth’s chief engineer usually only become aware 
of the details of plant design in case of difficulty dur- 
ing subsequent operation of the plant. It is very diffi- 
cult for John to explain how he saved $100,000 by us- 
ing cheaper tank materials two years ago, if last week 
a $10,000 leak has occurred in one. 

Both production and engineering management 
should be sufficiently familiar with a design to under- 
stand and approve the risks and resultant capital sav- 
ings. Subsequent equipment savings can thus be prop- 
erly judged against the over-all benefits. This can be 
handled with a minimum of executive time by the 
judicious use of meetings and reports. 

Production people would normally raise another 
objection to this arrangement. Mr. Roe would explain 
it something like this: “It is all very well to assume 
that a project engineer like John Bough will be 
responsible for the design and specification perform- 
ance of this plant, but what good is he to us away up 
there in central engineering in New York City? 

“The engineering problem is not solved by merely 
building the plant and covering the initial startup. The 
way you people work now, the project engineer is off 
on another job long before the plant is even built. 
If I am going to delegate this amount of authority to 
the project engineer, I want someone who will be 
around to make sure that the plant actually does per- 
form to design specifications and continues to do so.” 

Certainly a successful project engineer needs a good 
basic and up-to-date knowledge of how to design and 
supervise the construction of plants. These abilities 
can be found in a good number of well-qualified con- 
sulting engineers. What makes the job unique, how- 
ever, and thus requires a carefully trained Mammoth 
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employee is the specific knowledge he has of the com- 
pany and its people. Thus, a person who has a con- 
tinuing familiarity with local conditions and who en- 
joys the confidence of local personnel is in a much 
better position to design a successful plant. 

It appears that Mammoth would be better advised 
to keep its project engineers in continuous and closer 
liaison with the plants they design. This will probably 
result in a decision to station more project engineers 
in decentralized locations. This should produce better 
qualified people, since a necessary part of every project 
engineer’s training should include a period of responsi- 
bility for plant maintenance and rearrangement. 

In the accompanying table are some functions that 
are best accomplished in a central engineering depart- 
ment. These have to do principally with areas in which 
bigness as such is an obvious advantage. 

In summary, a projected solution involves recogni- 
tion of the following facts (with revisions made in the 
organization to cope with them) : 

1. Expenditures for new plant construction are a 
continuing factor in the company’s net profit. 

2. Efficiency with which these funds are expended is 
primarily controlled by the degree in which the com- 
pany can maintain and use a force of effective project 
engineers. 

3. Creation and maintenance of this force takes 
time, effort and interest on the part of all levels of 
management. Considering the training these people 
require, it is mandatory that they be maintained as 
an effective part of the organization regardless of the 
relative level of the company’s plant expenditures. 


Comparison to Recent Data 


Applicability of this case study and its solution can 
be partially examined by reference to recent data. A 
good example is contained in the article, “In ’61 Bigger 
Budgets for Growth,” (Chem. Week, Apr. 1, 1961, pp. 
21-22). This article covers ail manufacturers in the 
chemical industry with gross sales of $1 million per 
year or more. Some significant extracts are: 

¢ Total construction expenditures in 1960 for the 
40 companies listed were $1.2 billion. 

e Expenditures for construction appeared to aver- 
age about 12% of gross sales. 

e Average increase in gross sales from 1959 for 
the 40 companies is about 5%. Average increase in 
construction expenditure from 1959 is about 75%, 
with eight of the group reaching 100% and two in the 
200% range, 

Several of the organizations stated that capital 
expenditures would rise 50 to 100% in 1961 compared 
with 1960. 

From these data, it appears that engineering depart- 
ments of many of these organizations will be faced 
with two to four times more business in 1961, com- 
pared with 1959. Thus, an organization that is suffi- 
ciently equipped to handle an average volume of busi- 
ness as was experienced in 1959 currently might find 
itself vastly overburdened. 

There is ample evidence to indicate that the effi- 
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ciency for construction spending varies directly with 
the participation of company engineers on each job, 
Thus, it seems inevitable that an organization that 
expended $10 million for new plant construction in 
1959 will get substantially less for its money if jt 
spends $40 million for construction in 1961, unless it 
has made changes in its engineering department. 

Looking to the future, today’s competitive environ- 
ment may well create some substantial changes in the 
way that engineering for new plant construction is 
carried on. Some of the more important ones are: 

1. A realization that engineering under these con- 
ditions is a much more important and highly paid 
function than had been heretofore believed. 

2. A realization of the great difference in incre- 
mental value of both people and organizations. 

3. Efforts to examine and improve the methods by 
which plants are designed and built. This may well 
lead into the area of much more emphasis on selling 
consulting engineering on the basis of technical ex- 
cellence rather than percentage markup. This will 
tend to foster engineering organizations staffed with 
recognized experts in certain fields, whose clients are 
willing to pay relatively large per diem charges. 

4. A general examination of the relatively inept and 
unscientific liaison with the construction industry. 
This will probably lead to much more emphasis on 
plant design aimed toward control of construction 
labor requirements, and greater participation by 
owners to reduce contractors’ risks in order to reduce 
bid costs. 

5. A greater proportion of construction dollars spent 
on smaller local unitized plants. This type of con- 
struction tends to minimize risks, takes advantage of 
freight savings and provides better customer services. 
In addition, it tends to promote greater design effi- 
ciency by creating prototype plants in which a com- 
pany’s total output of a given product is spread out 
over a number of units. Hence, experience on the 
preceding unit can be successfully applied to improve 
design and operating efficiency. 
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Deriving 
Transport 
Phenomena 
Applications 


Here are analyses of transport phenomena 
involving diffusion, mass transfer, bulk 
flow, convection, and chemical reaction. 


L. DOUGLAS SMOOT, Brigham Young University 


In this final article on transport phenomena, we will 
apply the concepts developed in the earlier articles to 
the solution of complex engineering problems. (For 
earlier articles, see Chem. Eng., Aug. 21, Sept. 18, 
Oct. 16.) Five examples of varying difficulty are shown 
below but space does not permit their complete 
mathematical solution. Further, the mathematical 
solution is not of major interest here. 

The purpose of these examples is to illustrate the 
use of the general equations of conservation of mass, 
heat and momentum in describing problems mathe- 
matically. The examples present problems involving 
heat, mass and momentum transport. In one, equa- 
tions for simultaneous momentum and heat transfer 
are developed. 

The examples include equations in rectangular, 
cylindrical and spherical coordinates. Both steady- 
and unsteady-state situations are shown. Mechanisms 
of molecular and eddy diffusion, interphasial mass 
transfer, bulk flow, convection, and chemical reaction 
are treated. Thus, the problems help to illustrate the 
generality of the basic transport equations and enables 
their application to other problems involving these 
mechanisms. 

With these concepts and limitations in mind, let us 
proceed to the problems and see how to develop the 
transport phenomena from the basic data given for 
each example. 


To meet your author, see Chem. Eng., Sept. 18, 1961, p. 186. 
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CE Refresher 


Transport Phenomena 


Gas-liquid interface, 
(Ca=Ca,) 


Diffusion of ‘A’ 


(Reaction A+B —> AB ) 


Diffusion of 
_Liauid "8" 


Example 1—Consider the steady-state absorption of 
pure gas molecules A into the liquid phase of pure B 
as shown in Fig. 1. On absorption into the stagnant 
liquid phase, A reacts with B to produce AB by a 
first-order irreversible chemical reaction: 


A BAB (1) 

The absorption takes place in one direction only. 
The equation of conservation of mass written for 
component A in the liquid phase in rectangular co- 
ordinates (Chem. Eng., Sept. 18, Table I) defines the 
process: 
oc. OC '4 oC 


On? oy? 02? 


where: 


C = Concentration of A in the liquid phase. 
R.« = Rate of generation of A by chemical reaction. 


vz, Vy, 02 = Bulk-flow velocities of liquid in the x, y and z diree- 


tions. 

D.4 = Binary molecular diffusion coefficient of A in B. 

¢4 = Transport of A by means other than diffusion, reac- 
tion or bulk flow. 


According to the conditions of the problem: 


0C4/dt = 0 Steady state. 
Ra =—kC4 First-order chemical reaction that is de- 
eting A. 

v, = 0,v, = 0,v: = 0 No bulk flow of the liquid phase. 

cs 0, at 0 Noconcentration gradients in the y and 
oy oz z —_— Diffusion in +2 direction 

only. 
ga =0 No means of mass transport other than 


reaction, flow or diffusion. 
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Enriched aqueous phase 


Transport Phenomena 


Liquid extraction—Fig.2 


(C,)in Vyxz (Cy)out, Vyz 


Solute - > 
Pure aqueous phase ; lean end | Stripped organic phase 
| 
Eddy diffusion of~ __-4- Eddy diffusion of 
solute in aqueous ey rae solute in organic 
phase phase 
z=ztAz i. Interphasial trans- 
fer of solute from 
2=2 organic to aqueous 
} | phase 
Bulk flow of | t~Bulk flow of 
aqueous phase organic phase 
(Cx)out, Solute- (Cy)in, Vyz 


rich end Solute + organic phase 


Simplifying Eq. (2) by using the above restrictions, 
we find that the remaining terms are: 


Da = (3) 

Since D, and k are assumed to be constant, Eq (3) 

is a second-order linear differential equation whose 
solution is: 


Ca = Ai exp + As exp (4) 


Two boundary conditions are required to evaluate 
A, and A,. Since steady state was assumed, then at 
x = 0, C, = C,,. Further, diffusion is restricted be- 
yond the bottom of the container. Hence, at x = L, 
dC,/dx = 0. Substituting these two boundary condi- 
tions into Eq. (4) and solving the resulting simultane- 
ous equations for A, and A,, we obtain a final equa- 
tion that predicts the concentration of A at any 
distance, «: 


(5) 
exp + exp Di ) 


The resulting concentration profile is shown in Fig. 
1. The development of this equation by writing mass 
balance for differential element can be found in the 
literature.’ 


Liquid Extraction With Longitudinal Mixing 


Example 2—In designing extraction columns, engi- 
neers assume plug flow of the two immiscible phases. 
However, in modern columns the means of agitation 
of the two liquid phases frequently gives rise to exten- 
sive mixing. For example, consider the extraction 
process shown in Fig. 2, where mass transfer is shown 
to occur by the mixing process (longitudinal eddy 
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diffusion), by bulk flow, and by interphasial transfer. 
Assume that steady-state operation is established, 
and that no chemical reaction occurs in either phase. 

The organic phase enters the bottom of the column, 
loaded with a solute. The heavier aqueous phase 
enters the top of the column and flows countercur- 
rently through the rising organic phase, stripping 
the solute out of that phase. The enriched aqueous 
phase leaves the bottom of the column, and the puri- 
fied organic phase leaves at the top. 

Let C, be the concentration of the solute in the 
aqueous phase, and C, be the concentration in the 
organic phase. Then, the conservation of mass equa- 
tion can be written in cylindrical coordinates (Table I, 
Chem. Eng., Sept. 18, 1961) for both organic and 
aqueous phases as follows: 


aC, _ 1 af ac.\, 1 , 


ver OCz oC; 
= («. 20 + Vex —?¢r (6a) 


r 


Cy _ , 1 Ol, 
dt Or (- or OP + 


R,, R, = Rates of chemical reaction in the organic and aque- 
ous phases, respectively. 
E,, FE, = Eddy-diffusion coefficients in the aqueous and 
organic phases, respectively. 
Urz) 002, Ver = Velocities of the aqueous phase in the r, 6 and z 
directions. 
Vey = Corresponding values in the organic phase. 
¢r, 6, = Rates of the interphasial mass transfer from the 
aqueous and organic phases, respectively. 


According to the conditions of the problem: 


oC, /ot = 0, = 0 Steady-state operation. 
=0,R, =0 No chemical reaction. 
Urx = 0,ve: = @ Bulk flow of aqueous phase in z direc- 
tion only. 
vyy = 0, ve, = 0 Bulk flow of organic phase in 2 direc- 
tion only. 

If it is further assumed that the concentrations for 
the aqueous and organic phases in the radial r and 
angular @ directions are uniform at any value of 2, 
then: 0C,/Or = 0, 0C./00 = 0, OC,/or = O and 
0C,/060 = 0. 

In Eq. (6a), ¢, is the rate of interphasial mass trans- 
fer from the aqueous to the organic phase; and in 
Eq. (6b), 4, is the rate of interphasial mass transfer 
from the organic to the aqueous phase. According to 
the two-film theory: 


= gy = K,a(C,* — C:) (7) 


K, = Over-all mass-transfer coefficient based on the aqueous 
hase, assumed to be constant. 
a = Interfacial area for mass transfer per unit volume. 
C,* = Concentration of solute in the aqueous phase that would be 
in equilibrium with the existing concentration of the solute 
in the organic phase. 


For simple chemical systems: 
C.* = mC, (8) 
where m is the equilibrium distribution coefficient. 
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By simplifying Eqs. (6a) and (6b) according to 
the listed conditions of the problem, then cancelling 
those terms that are zero, and substituting Eqs. 
(7) and (8), we get: 


+ Ksa(mCy— C2) = 0 (9a) 
dC 
E, — K,a(mC, — Cz) = 0 (9b) 


Eqs. (9a) and (9b) are linear second-order dif- 
ferential equations with constant coefficients. By 
simultaneausly solving these equations for C, and C,, 
an analytical expression for the concentrations C, 
and C, at any point z in the column is obtained. This 
solution is available in the literature.” The concen- 
tration profiles can then be used as a basis for extrac- 
tion-column design where eddy diffusion occurs in the 
aqueous and organic phases. 


Unsteady-State Laminar Flow 


Example 3—Consider a Newtonian fluid of constant 
density and viscosity, initially at rest in a horizontal 
cylindrical duct’ of length L and radius R. At time 
equal to zero, a constant pressure gradient AP/L is 
applied to the system, which initiates flow in the pipe. 
The object of the problem is to determine how the 
velocity profile changes with time in the r and z 
directions. 

The equation of conservation of momentum in 
cylindrical coordinates can be applied to this problem. 
Since no flow exists in the @ and r directions, only 
the z component is considered. From Table III (Chem. 
Eng., Sept. 18, 1961), the z component of the mo- 
mentum balance is: 


ov. _ Op _ ov: ve Ov: 


From the conditions of the problem: 


g: = 0 Horizontal pipe. 
v9 = 0,v, = 0 Flow only in the z direction. 
ov./Ot = 0 No change of velocity in radial direction. 
ov./0z = 0 Equation of continuity for an incompressible 
fluid where ve = 0 and v, = 0 
O0p/dz = AP/L Pressure gradient constant for an incompressible 
fluid. 


By making the indicated substitutions and can- 
cellations, Eq. (10) becomes: 


ov. _ AP (11) 


Initial and boundary conditions for the problem 
are: 

Initial condition: at t = 0, v. = 0 forO0=r=—R. 
Boundary condition 1: at 7 = 0, v. is finite. 
Boundary condition 2: at r = R, v. = 0. 

Eq. (11) is a partial differential equation, describ- 
ing the fluid velocity as a function of time and posi- 
tion. Separation of these variables can be accomp- 
lished and an analytical solution obtained according 
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to a procedure outlined by Bird, Stewart and Light- 
foot.' 

A graphical representation of the result is shown 
in Fig. 3. Notice that the centerline velocity is within 
10% of the fully developed steady-state value when 
the dimensionless time parameter pt/pR* reaches 0.45. 
For water at room temperature flowing in a 2-in. 
pipe, fully developed flow would be approached after 
about 5 min. from application of a constant pressure 
difference. 


Tangential Flow in an Annulus 


Example 4—An incompressible Newtonian fluid of 
constant density, viscosity and thermal conductivity 
is held between two coaxial cylinders of radii R, and 
R., respectively. The outer one is rotating at a steady 
angular velocity ©. Assume that the wetted areas 
of the inner and outer surfaces are at temperatures 
of T, and T, as shown in Fig. 4, Steady-state opera- 
tion is also assumed. 

The cbject is to obtain an analytical expression for 
the velocity and temperature distributions in the 
annular space. First, the equation of conservation of 
momentum can be solved for the velocity profile. 
Then, this result can be substituted into the equation 
of conservation of energy, to obtain a differential 
equation describing the temperature distribution. This 
problem is of practical importance in determining 
heat effects in Couette-Hatschek viscometers. 

From Table III (Chem. Eng., Sept 18), we find 
the @ component of the conservation of momentum in 
cylindrical coordinates to be: 


Ove _ 1 Op Ove v9 , Ove 
or + r 00 + r oz 


ple (3) 2 Ov, 
[ r | + Oe 00 + (12) 
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Transport Phenomena 


Since v, = 0 and v. = 0, only the 6 component is 
considered. Other conditions of the problem are: 


Ove/Ot = 0 Steady state. 
go =0 No gravity in 6 direction. 
0p/06 = 0 No applied pressure gradient in @ direction. 
09/00 = 0 Steady flow of an incompressible fluid (from equa- 
tion of continuity). 


Consequently, Eq. (12) reduces to: 


7 1d 
0 = 3 
dr [ r dr on | (18) 


Upon integrating Eq. (13) and evaluating constants 
of integration—having boundary conditions: at 
r = R,, v. = 0 and at r = R., v = 2 R—the velocity 
distribution becomes: 

— 7") [ (Ry? Rs?) 
rk, Riles 
From Table II (Chem. Eng., Sept. 18), we find 

the conservation of energy equation in cylindrical 

coordinates to be: 


= pov or + r OO + vz dz )+ 


where the viscous dissipation function’ ¢, is: 
Ove , 1 ov: ‘ ov. Ov, Ov, Of ve 


Eq. (15) can be simplified according to the condi- 
tions of the problem, previously enumerated, together 
with the additional conditions that 07/00 = 0 and 
OT/0. = 0. The simplified equation is: 


r adr (- + ‘dr ( ) | (16) 


By substituting the velocity v, as a function of the 
radius r [as given by Eq. (14)] into Eq. (16), the 
resulting differential equation describes the tem- 
perature as a functional of the radius: 


k d dT 


v4 = OR» 


(14) 


Eq. (17) can be integrated twice, and the con- 
stants of integration evaluated for the boundary con- 
ditions: at 7 = 7 — andat 7 = T = to 
give the desired analytical expression for temperature 
T compared to radial distance 7: 


[ + 1) | 
27252 
where: NV = x 


— (Re — 
When N = 0 (Q = 0), Eq. (18) describes the tem- 
perature distribution for stationary inner and outer 
shells, each at different temperatures. 


Unsteady-State Temperature Distribution 


Example 5—Consider a hemisphere of solid material 
of radius R heated uniformly over the flat base as 
shown in Fig. 5. Initially, the solid is at a tempera- 
ture T,. At time t = 0, a uniform temperature 7, 
is applied to the base of the hemisphere. Loss of heat 
to the surrounding atmosphere occurs by convection 
over the curved surface. The heated base is perfectly 
insulated from the surrounding atmosphere. 

We will determine the unsteady-state temperature 
distribution in the solid medium. Hence, JT = 
f (t7,0). 

From Table II (Chem. Eng., Sept. 18, 1961), the 
equation of conservation of energy in spherical co- 
ordinates is: 


ve AT oF 


or r OO rsin 0 
| 
ror or 
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(Continued on p. 124) 


Reprints Available 


To order reprints of this four-part series on 
“Transport Phenomena,” circle number 193 
on Reader Service Card in this or any issue. 
Price 50¢ per copy. 


Reprints are also available of the popular 
series on “Estimating Engineering Prop- 
erties” by W. N. Gambill. Included in this 
series are: Thermal Conductivity (No. 94), 
Heat Capacities (No. 109), Latent Heat (No. 
117), Surface Tension (No. 126), Viscosity 
(No. 138), Critical Properties (No. 149) and 
Other Physical Properties (No. 151). To or- 
der any or all of these reprints, circle corre- 
sponding number on Reader Service Card. 


Novembcr 27, ENGINEERING 


MAI 
for 


Costly 
the de; 
proof | 
naturé 
workit 
metal 
protec 
advan 


All 
tests | 
tank 
being 
Manh 


Be su 
equip 
Mant 
the N 
write 


4 
stationary 
= 
122 Cura 


MANHATTAN RUBBER LINED TANKS 
for PERMANENT Protection against 
Corrosion and Contamination 


Costly process equipment for storing and handling corrosives deserves 
the degree of protection possible only with specially compounded, acid- 
proof Manhattan Rubber Linings. Thick, multiple calendered sheets of 
natural or synthetic rubber assure maximum durability under rough 
working conditions. The linings expand and contract with the tank 
metal under temperature changes . . . won’t harden or crack. Their 
protection against most acids and alkalis is as fool-proof as 65 years of 
advanced technology can provide. 


All Manhattan Rubber Linings are bonded to metal so securely actual 
tests have proved they can’t be separated! And every Manhattan lined 
tank is tested under high voltage to assure flawless protection before 
being shipped to your plant. If your equipment is too large to ship to 
Manhattan, skilled crews will do the job at your location. 


Be sure of permanent protection for your process solutions and 
equipment. Let an R/M representative show you the advantages of 
Manhattan Rubber Lined tanks, pipe and process equipment. Contact 
the Manhattan Rubber Lining plant or sales office nearest you... or 
write direct. 
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-Unsteady-state conduction — Fig. 5 


Ta, ambient temperature 


base Uniformly heated plane, T=T, 


From the conditions given for the problem, we find: 


v, = 0 No convection occurs in the solid medium. 
ve = 0 Convection from the surface of the solid to the 
vg = 0 atmosphere is taken into account in the boundary 


conditions. 

d7/o¢ =0 Since the bottom plane is uniformly heated, the 
temperature at any set of values of r and @ is the 
same for all values of ¢. 


Performing the indicated simplifications, Eq. (19) 
becomes: 


oT kK] 10 oT 1 
+ 35 (sno 35) | 


The viscous dissipation function ¢, is zero when 
the velocity terms Vo, v,, Ys are zero. Bird, Stewart 
and Lightfoot’ present formulas for ¢, in spherical 
coordinates. 

The three independent variables (t, 7, 0) of the 
partial differential equation can be separated by as- 
suming a solution of the form: 


T = F,(t)F2(r)F3(0) (21) 


The resulting differential equations in t, 7, and 6 
can be solved analytically with some effort, and the 
constants can be evaluated using the appropriate 
boundary conditions. 

The preceding examples have been presented to 
indicate the wide variety of engineering problems in 
heat, mass and momentum transfer that can be solved 
with relative ease by using transport equations. 
Further, the examples serve to illustrate the setting 
up of complex problems using the equations and tech- 
niques discussed in earlier articles of this series. 

In the future, as engineering problems become more 
and more complex, chemical engineers will see con- 
tinued emphasis on fundamentals of engineering 
theory. Eventually, transport phenomena will be as 
common in engineering as thermodynamics is today. 

For those interested in further developing an ability 
to define difficult problems analytically, several new 
books’* are available on transport phenomena that 
contain a variety of illustrative problems, 
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Nomenclature 


Heat capacity at constant pressure, Btu./(Ib.)(°R.), 
Cc Concentration of solute, lb.-mole/cu.ft. 

c* Equilibrium concentration of solute, lb.-mole/cu.ft. 
Da Molecular diffusivity of A, sq.ft./hr. 

Eddy diffusivity, sq.ft./hr. 

Acceleration of gravity, ft./sec.’ 

Heat-transfer coefficient, Btu./(hr.) (sq.ft.) (°R.). 
Thermal conductivity, Btu./(hr.) (sq.ft.) (°R./ft.). 
Chemical reaction-rate constant, hr.* 

Over-all mass-transfer coefficient multiplied by 
interphasial area, Ib.-mole/(hr.) (sq.ft.) (1b.-mole/ 
cu.ft.). 

Pipe length, ft. 

Distribution coefficient. 

Pressure, lb./sq.ft. 

Radial distance, ft. 

Rate of generation of i by chemical reaction, b.- 
mole/(hr.) (cu.ft.). 

Radius. 

Time, sec. or hr. 

Temperature, °R. 

Velocity component, ft./hr. 

Distance in «, y, z direction, respectively. 
Incremental change. 

Angular distance, radian. 

Viscosity, lb./(hr.) (ft.). 

Density, lb./cu.ft. 

Angular distance, radian. 

Rate of mass transfer between immiscible phases, 
lb.-mole/(hr.) (cu.ft.). 

Viscous dissipation function. 

Angular velocity, radian/hr. 


Subscripts 

0 Initial condition. 

1 Point 1. 

2 Point 2. 

A Chemical species A. 

x Aqueous phase or rectangular coordinate. 
y 

Zz 

ob 


SEE 
& 
a 


Organic phase or rectangular coordinate. 
Rectangular coordinate. 

Cylindrical or spherical coordinate. 
Spherical coordinate. 
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New CE Refresher... 


The next CE Refresher article will appear in 
our Jan. 22, 1962 issue. This article will mark 
the return of our previous authors, Dr. Jesse 
Coates and Dr. Bernard S. Pressburg of 
Louisiana State University. Included in their 
review will be articles on adsorption, leaching 
and extraction, and on chemical reaction-rate 
concepts. 
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PYREX* HEAT EXCHANGER SERVES 2 YEARS 
WITHOUT MAINTENANCE ON 70% H.SO, at 120°C 


That’s hot. And corrosive. But not too severe for PYREX® 
heat exchangers. In fact, just about any chemical at al- 
most any temperature can be run through a PyREx heat 
exchanger. With no corrosion. With no possibility of metal- 
lic pick-up. 

This Pyrex shell and tube heat exchanger at Hoffman- 
Taff is used for four different services in the manufacture of 
vitamins and other preparations for the feed and pharma- 
ceutical industries: slow distillation 70% sulfuric acid de- 
carboxylation where vapor enters at 120°C; distillation of 
toluene at 100°C; condensation of water solutions of organic 
acids under vacuum; ethyl acetate distillation. 

If you use heat exchangers, you stand to gain a great deal 
by investigating a PYREX unit. Corning makes shell and tube, 
jacketed, cascade and candle-type heat exchangers. All of 
them have established top-notch performance records where 
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corrosion and metallic pick-up are problems. In fact, they’ve 
disabused industry of the notion that tubes have to be re- 
placed every few weeks. 

Glass compares very favorably with other materials on 
such factors as heat transfer, first cost and safety. It is by 
far your best buy on installation and maintenance and as a 
protection against down time. 

If you'd like to weigh the merits of PyREx heat ex- 
changers, we have some bulletins for you. Write to us at 89 
Crystal Street, Corning, New York, for PE-33 (Design 
Manual for Pyrex Brand Modular Shell and Tube Heat 
Exchanger Units). 


CORNING GLASS WORKS 
CORNING MEANS RESEARCH IN GLASS 


125 


You & Your Job 


Four fuzzy perceptions 
cloud understanding of — 
an engineer's career 
duties, prestige, status. 
Like the four legs of — 
Procrustes’ bed, they | 


tend to force practice 

into a common, warped 
mold. Before you are 
stretched or shortened 

for the prescribed Pro- 
crustean pallet, read a _ 


psychologist’s view of... 


Some Myths of Professional Practice 


S. M. BERND, James N. Farr Associates, Inc. 


Procrustes earned a reputation among Attican trav- 
elers of being a difficult host. Welcoming the road- 
weary to his lodge, he would promptly rack them, or 
cut them to size, trying to fit them exactly to his bed. 
In many ways, our thinking about engineering and its 
role in society follows the Procrustean cue. This is 
particularly crippling when it’s necessary to make the 
career choice of “engineering vs. management.” 

The psychological or motivational issues that are 
involved in transitional career choices are important 
to several parties: 

¢ The production manager who is concerned about 
the morale of his engineering staff. 

eThe research manager who tries to understand 
the feelings and attitudes that may influence the 
creativity of his department. 

e The educators and researchers of the academic 
world who are concerned about problems of occupa- 
tional choice that face their students. 

¢ The individual engineer who, confronted with an 
immediate need for decision, seeks more factual infor- 
mation about the management pathway. 

The engineer is driven toward management by 
feelings of low status about his job and his position 
in the business community. At some significant point 
in his career, he feels the weight of a complex set 
of motivations and attitudes that deny him a sense of 
satisfaction and accomplishment in what he is doing. 
Both his job and his profession may bring an increas- 
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ing sense of frustration and some career bitterness. 

As a member of the engineering profession, he 
experiences envy and resentment toward the “higher” 
professions of medicine and law because of their 
greater status. As an individual employee, he com- 
pares himself unfavorably to men of comparable age 
and education who are managers in the company. He 
envies their higher earning capacity, both for the 
tangible standard of living it brings and its status 
symbolism. And he believes that their freedom of 
action and power within the organization, their con- 
tacts with top managements, denote greater recogni- 
tion. 


That Other Grass Is Always Greener 


The engineer’s attitudes of dissatisfaction and envy 
are clearly evident in a recent study of the Opinion 
Research Corp.* Warranting close study, the report 
offers the following striking statistics: 

eOnly 26% of the sample felt that professional 
status was recognized to a “very high degree.” 

eBetween 14% and 26%, depending upon the 
individual question, felt that engineers were thought 
of as a “second-class profession,” a “subprofessional 
group,” “not respected as professionals in the com- 
munity,” and “no prestige—treated like mechanics.” 

¢In individual responses, engineers felt they were 


* Engineering Professionalism in Industry,’ Opinion Research 
Corp., Princeton, 1960. A review of the major findings will be 
found in Chem. Eng., July 25, 1960, p. 127. 
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Verticone is a patented product of 
the Johnson-March Corporation 


VERTICONE® CONDITIONER coats or impreg- 
nates particles, granules or powders con- 
tinuously and uniformly without degradation. 


e Ideal for pressure and moisture sensitive materials 
e Permits change from batch to continuous process 
operation e Available in capacities from 300 lbs. per 
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IN CHEMICAL PROCESSING Verticone has 
demonstrated its effectiveness in solving many chemical 
and pharmaceutical processing problems. These include 
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to fertilizer, insecticides to inert carriers, plastisols to 
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The services of Johnson-March engineers and the new 
Johnson-March test center are available to help solve 
your material conditioning problems. Write today for 
information on Verticone and tell us about your prob- 
lem in the application of liquids to solids. 


3018 Market Street 
Philadelphia 4, Pa. 
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YOU & YOUR JOB... 


treated like “peons” or “laborers” by some com- 
panies. 

Clearly, the engineering profession is concerned 
about a feeling of low status and recognition. We could 
cite many other sources that parallel the conclusions 
of the Opinion Research Corp. study. Yet, we have 
to ask how much of this furor over professionalism is 
realistic, and how much is fuzzy-minded thinking. 

To the engineer the management path seems to offer 
greater opportunity to accomplish life goals and attain 
greater financial rewards and security for his family. 
For some, this choice is successful and satisfactory. 
A managerial career yields new sources of satisfac- 
tion and a sense of personal development and fulfill- 
ment. Many top managers in the process industries 
started in the ranks as engineers or scientists. You 
probably know successful middle-line managers in non- 
technical business functions who started that way, 
too. 

Many other engineers, unfortunately, have a less 
happy experience in choosing management. As admin- 
istrative or sales executives, they find the middle- 
management path even more frustrating than the 
routine of an engineer’s job. These engineers have 
to face still another difficult job function and a sub- 
sequent functional adjustment. 

To understand the successes and the failures, we 
have to go back to the motivational complex that led 
to the decision to change careers. Part of this com- 
plex has a realistic basis, part is unrealistic. It has 
some roots in the engineer’s contemporary situation 
and some in the expectations that have been built 
up during his education. 


Called or Calloused? 


Much of the mystique of professionalism is based 
upon a cultural myth that is widely shared. This is 
the viewpoint that a profession is a “calling” that 
attracts individuals who follow altruistic motives of 
devotion to society and the community, and who serve 
the interests of others regardless of personal motives. 

Opposed to these devoted persons are businessmen 
who supposedly follow their own self-interest and 
are motivated by profit, regardless of others. If pro- 
fessionals are altruists, and business men are egotists, 
then, of course, there are connotations of increased 
merit or personal worth in being a professional. 

Certainly the professions occupy a unique, important 
place in the fabric of our society. They are necessary 
at almost every point in its functioning. Too, the 
activity of professionals as organized social groups 
follows different rules from that of organized busi- 
ness activity that is devoted to a profit motive. Accord- 
ing to certain ethical criteria, this organized activity 
of the professional may have greater social value than 
that of the businessman. 

But there is no reason to think that the motives 
of the individual professional are any different from 
those of one who follows a business career. The notion 
that a profession is a “calling” is based on an entirely 
false theory of human motivation that is embedded 
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in traditional utilitarian economic theory. Talcott 
Parsons, a Harvard sociologist, points out that the 
differences between professional and business men 
exist at the institutional level, not at the personal 
level: “Doctors are not altruistic, and the famous 
‘acquisitiveness’ of a business economy is not the 
product of ‘enlightened self-interest’.” 

The engineer who has been led to share the feeling 
that he is personally meritorious and devoted to society 
because of his profession may face a rude awakening 
when he doesn’t rate that status in the business com- 
munity. He is likely to find himself a very small cog 
on a very large wheel. 


College Cloister and Industry Hearth 


An analogous set of unrealistic expectations regard- 
ing applied science activity is inculcated in the univer- 
sities. There, the engineer’s training usually includes 
a set of attitudes that are based on the scholar’s ideal. 
Devoted to simon-pure pursuit of knowledge and truth 
for its own sake, university faculties often teach their 
students that such pursuit brings with it special 
worth and status. 

Again, these attitudes are based on a fallacious 
theory of human motives. The organized activity of 
science and applied research may be disinterested 
and ethically neutral. (In these days of modern war- 
fare, many would even dispute this.) But, the sci- 
entist is no different from the rest of us in his mo- 
tivations. Indeed, the faculty of the typical college 
campus may be more competitive and aggressive than 
the average business enterprise, although the student 
is not likely to recognize it. 


A Business Bond Doesn’t Tie 


The ORC study substantiates one further unrealis- 
tic attitude about status—the inevitable comparisons 
with law and medicine. Of the engineers sampled, 
12-14% felt they would like to be “treated like doctors 
or lawyers” in terms of respect, dignity and prestige. 
Some engineers want to become more like lawyers and 
physicians, and have an association “something like 
the American Medical Association.” 

Physicians do have a unique position of high status 
and prestige. Traditionally, medicine, law and the- 
ology have been considered higher professions or 
“callings.” Though this view is outdated and unreal- 
istic, it is part of our mores. The medical pro.ession 
—with a well-organized and active association—is 
well integrated into local community life. 

But the unique prestige of the physician doesn’t 
derive from a high degree of professionalism. It rises 
from emotional elements in the physician-patient rela- 
tionship. The physician is a benevolent power figure 
who gives help to people in distress. The intense, 
personal bond between the individual in pain and 
the practitioner who employs curing and _ healing 
arts in the basis for the physician’s prestige. To a 
lesser degree, the lawyer also solves individual and 
personal problems. 
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Designed to dry air and gases under 
pressure (ranging from 1000 to 6000 
psig) to dew points of -160° F, the 
Kemp High-Pressure Dryer is con- 
structed for simplicity of operation 
and long life. It offers the advantages 
of: convenient location of instruments 
. ..no adjustment required from zero 
to 100% of rated capacity ... contami- 
nation eliminated without purging... 
uniform and complete reactivation by 
electric heaters located for high effi- 
ciency and durability . . . welded steel 
seamless towers hydrostatically tested 
at 50% above design pressure. 


e 

) Experience 
Supplying dry air, helium or other 
gases for pressurizing rocket fuel sys- 
tems, conveying rocket fuel, operating 
servo-mechanisms, wind tunnels and 
instruments, the Kemp High-Pressure 
Dryer has proved itself at many launch- 
ing stations as well as research and in- 
dustrial plants. This unit’s reliability of 
performance under all circumstances 
reflects Kemp’s solid background in 
these specialized applications. 

For full details on Kemp High- 
Pressure Desiccant Dryers or any other 
Kemp Dryers, write for Bulletins D-108 
and D-109 . . . or call your Kemp 
Man listed in the Yellow Pages and 
the Chemical Engineering Catalog. 
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to come to 


THE C. M. KEMP MANUFACTURING COMPANY 


OF BALTIMORE 405 E. Oliver Street ¢ Baltimore 2, Maryland 
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The engineer does not. Even the consulting engineer 
who has client relationships keeps his activities at a 
business level. He can’t possibly have the emotional 
impact for his clients that the doctor does. Though it 
is human to envy a successful man, it is unrealistic to 
become bitter about it. 


Some Realistic Dissatisfactions 


So far, we have talked about unrealistic expecta- 
tions that lie behind the engineer’s dissatisfaction. 
These give impetus to a drive toward a management 
career; but there are also strong realistic motives that 
play a powerful role. 

Feelings of second-class citizenship on the part 
of the engineer can arise from several sources: 

eHe may be hemmed in by routine, uninteresting 
work assignments that he does not choose. 

eHe may find little opportunity for promotion 
because his problem solutions are part of a general 
effort. 

eHe may be treated as just another subordinate 
employee in a large company. 

He compares himself with middle-line executives in 
his firm, sees that they enjoy greater status as well 
as higher salaries. The typical manager has greater 
freedom over his working environment and more power 
to make decisions. He directs others—assigns people, 
controls budgets, issues pay raises and_ influences 
promotions. The manager is also more likely to have 
a private office, a secretary and greater access to com- 
pany information and planning. He has more oppor- 
tunity for promotion, too. 

In short, the engineer can well envy the manager’s 
power, even though he may overestimate the freedom 
of action that the manager possesses, may not see 
how closely the manager is controlled by demands that 
are made upon him. 

Equally important, the engineer can see that the 
middle-line manager is closer to the real source of 
power in the company—the top executives who have 
high status in the business environment and high 
prestige in the community. Having more contact with 
the manager than with the engineer, these business 
leaders will call on the manager for staff advice, for 
solution to line problems, for participation in long- 
range planning. And the glory and prestige of doing 
so rubs off. 

An additional element of envy may enter his com- 
parison when middle-line managers within the com- 
pany are about the same age and have comparable 
background as the engineer. The engineer, too, sees 
some managers who are not as intelligent, but who 
have progressed further in terms of salary and respon- 
sibility. 

Finally, in the typical organization there are prob- 
ably some individual managers who are contemptuous 
of engineers with their narrow viewpoints. Others 
may openly regard engineers as servants of the sales 
force, which—they hold—is the real life blood of the 
business. The cumulative effect of these attitudes, 
coupled with those others mentioned above, is a strong 


motivational vector toward management and away 
from engineering. 


Make the Step with Careful Measure 


The engineer who is given an opportunity to step 
into a managerial position may misjudge his own 
adaptability to that function. Because he is a good 
objective problem-solver, he is likely to overestimate 
the importance of his ability, and to underestimate 
the difficulty of putting managerial plans into action. 
When a good deal of his emotional energy is invested 
in achieving constructive solutions to problems, he 
may not have the patience to undertake the subtle 
negotiations with higher-ups in the company that are 
necessary, or counteract the frustration of working 
through a human inertial system. 

Some measure of basic assertiveness is necessary 
for success in most managerial positions. The engi- 
neer may overlook this quality and find the human 
problems very difficult. Freedom of action in handling 
budgets, promotions and other decision areas may be 
quite illusory under the weight of restrictions from 
above. 

For the engineer, then, the transition to a man- 
agerial role can be difficult. He may find less excite- 
ment and power than he expected, and miss the 
stimulation and satisfaction of intellectual problems. 
As a manager, his time may be spent in routine, bor- 
ing supervisory tasks where there is little tangible 
achievement over a long period of time. Then, too, 
he may be the center of petty bickering and position- 
jockeying from all sides. The problems of routine man- 
agement—getting people to do things—may prove 
exasperating and frustrating. 

The engineer who has newly transferred to a man- 
agerial post may encounter another source of dissatis- 
faction. Demands and criticisms of his superior may 
be a continual source of irritation. He may be called 
upon to take corrective action in a dozen minor prob- 
lem areas a day, and then end up feeling that he 
has to sell himself to his bosses all over again. 

This transition can be a successful one for the 
engineer or scientist who is able to get a sense of 
challenge and satisfaction from working with people, 
and who enjoys the area of negotiation and concrete 
action. But it will prove difficult for those who sense 
accomplishment only in abstract problem solving and 
whose principle motivating force for change is the 
desire for more status and recognition. 


Meet the Author 


S. M. BERND, a consulting psychologist and vice president 
of his New York City firm, has observed many CPI engi- 
neers and scientists in their work. Educated at Columbia 
University and New York University, he holds a master’s 
degree in social psychology from the former, a Ph.D. in 
clinical psychology from the latter. Bernd is a lecturer at 
City University of N. Y.’s graduate business school in 
applications of clinical psychology methods in industry. 
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when you plan 
your process... 


plan on 
A.O. Smith 


for custom-built pressure 
vessels, heat exchangers 
and related products 


REFLUX 
DISTILLATION] CONDENSER 
COLUMN 
REBOILER 


HEAT EXCHANGER 
| 
COOLER 


Plan on A. O. Smith for your pro- 
cess equipment—and plan with con- 
fidence. A. O. Smith has the facili- 
ties and know-how to custom-tailor 
process equipment to your exact 
specifications. A world-recognized 
leader in the process equipment 
field, A. O. Smith can provide qual- 
ity-built components to satisfy any 
process requirement. 

However, building modern process 
equipment is only part of the A. O. 
Smith plan. Also available to you 
is the industry’s most respected staff 
of research scientists, technicians 
and engineers who will help you 
analyze your operating conditions 
and make suitable recommenda- 
tions backed by long experience. 


5 


Many modern process plants have a com- 
plete range of A. O. Smith custom-built equip- 
ment, such as: heat exchangers ° reboilers ¢ 
evaporators * condensers * coolers * columns 
¢ hydraulic cylinders ¢ air storage vessels 
reactors autoclaves tanks. 
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STEAM GENERATOR 


CONDENSER 


SEPARATOR, 


Plan to call on your nearest 


(( 
Through research ay... a better way 


PROCESS EQUIPMENT DIVISION 
Milwaukee 1, Wisconsin 


A. O. Smith office. Or send for our 
new brochure, “From Arc to Atom.” 
Write Dept. 0113-CE, A. O. Smith 
Corporation, Milwaukee 1, Wis. 
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SOLENOID VALVES SIMPLIFY AUTOMATIC GAS SAMPLING 


Winner of the September Contest* 
GEORGE F. SHEA 


Esso Research and Engineering Co., Linden, N. J. 


A timer, which energizes and de-energizes 
two four-way solenoids, allows gas samples 
to be taken at any desired interval. The 
gas is trapped in a stainless steel coil, and 
then sent on for analysis. 


This simple, inexpensive, automatic gas sampler can 
be used to take periodic samples for analysis by gas 
chromatograph or other analytical instrument. It can 
serve in a pilot plant, for absorption studies, for in- 
jecting pulses of gaseous feeds into apparatus, or for 
taking aliquot samples of tail gas over a period of 
time. 


The device consists of two four-way solenoid valves 
(Skinner type V-935-DB2-150 normally closed—nor- 
mally open, no neutral position) connected to an elec- 
tric timer so that the circuits can be energized at 15- 
min. intervals, or any multiple of 15-min. intervals. 
The timer we used was an Intermatic Time Switch, 
Model T-965, which is run by an electric motor. By 
proper adjustment of this timer, samples can be taken 
at 15-min. intervals, 3-hr. intervals, ?-hr. intervals, 
etc., up to once every 24 hr. 

The two solenoids are connected by two stainless 
steel coils of ¢-in. O.D. by 3-ft.-long tubing. As the 
valves operate, the gas being sampled passes alter- 
nately through one or the other of these coils, while 


COMING DECEMBER 25 
A Versatile Scrub Tower for Halogen Gas Disposal 
John Holmes, October Contest Winner 


*How Readers Can Win 


0 Prize for a Good Idea—Until further notice, the Editors of 
hemical nginecring will award $50 each four weeks to the author of 
the best short article received during that period and accepted for 
publication in the Plant Notebook. Each period’s winner will be an- 
pomnees in the second following issue and published in the fourth 
ollow 
$100 A: al Prize—At the end of each year, the period winners will 
be rejudged by the editors and the year’s best awarded an additional 
prize 
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How to Enter Contest—Any reader (except a McGraw-Hill employee) 
may submit as many contest entries as he wishes. Acceptable mate- 
rial must be previously unpublished and should be short, preferably 
not over 500 words, but illustrated if possible. Acceptable nonwin- 
ning articles will be published at space rates ($10 minimum), 

Articles should interest chemical engineers in development, design 
or production. They may deal with useful methods, data, calcula- 
tions. Address Plant Notebook Editor, Chemical Engineering, 330 W. 
42 St., New York 36. 
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FOR PRODUCTION ECONOMY 


TO STOP CORROSION, DOWNTIME, AND PRODUCT LOSSES 


The complete inertness of Fluoroflex*, Resistoflex’s spe- 
cially processed Teflon? construction material, is well 
known. The fact that Fluoroflex exhibits zero corrosion 
to all acids, chemicals, and solvents up to 500°F. (except 
free fluorine and alkali metals at elevated temperatures) 
is one reason for the completely successful and satis- 
factory use of Fluoroflex in hundreds of process plants 
both here and abroad. 


Because of this superior performance, one might expect 
a Fluoroflex system to be more expensive than it is. How- 
ever, on an installed cost basis, Fluoroflex-lined steel 
piping is today comparable with or cheaper than pressure- 
piping of several high-nickel alloys. 


As a result leading engineering-construction firms now 
use Fluoroflex rigid piping systems and flexible com- 
ponents in new plant construction to stop corrosion or 
contamination and to reduce erection costs. 


Complete systems 
for corrosive service 


@ Fluoroflex preflanged piping eliminates cutting cham- 
fering, cleaning, welding, scale, flux, weld spatter and 
annealing—minimizes the need for gaskets, hangers, sup- 
ports, and anchors as required for non-metallic piping. 

Many small processing columns can be assembled 

from sections of Fluoroflex-lined pipe for rectifying, 

absorption, and scrubbing operations. Packed 

Fluoroflex-lined columns complete with Fluoroflex 

distributor and support plates and Raschig rings can 

be fabricated in sizes up to 10 inch diameter. 

@ Resistoflex also manufactures a complete line of bel- 
lows and expansion joints, transfer hose, dip pipes, 
spargers, and thermowells. 

If you have corrosive fluid-handling problems, SPECIFY 
FLUOROFLEX. Write to Resistoflex Corporation for detailed 
information today, or ask our local service engineer to call. 
Plants in ROSELAND, N. J., Anaheim, Calif., Dallas, Tex. 
Sales offices in major cities. ‘ita 

esistoflex T.M, 

tDuPont T.M. 


RESISTOFLEX 


SEE US AT THE CHEMICAL INDUSTRIES SHOW, BOOTHS 893, 895, 897, N. Y. COLISEUM - NOV. 27 TO DEC. 1 


27, 1961 
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the carrier gas from the gas chromatograph passes CONVECTION HEAT LOSSES 
through the other. 
In this way, a quantity of process gas is trapped FROM FLAT SURFACES 
in the coil every time the valves operate, and is picked 
up by the carrier gas and injected into the chromato- s | 
graph. By varying the length or diameter of the sam- 4 
ple coils, the sample size can be changed at will. / 
The sketch shows how the automatic sampler oper- r / 
ates. When the valves are de-energized, the gas sam- bi Horizontal surface facing up — y, Y 
ple stream enters the upper valve at port A and leaves + V4 
it at B. Then it flows through the right-hand coil, ¢ 1,000 Vertical surface >I ft. high—_| 
enters the lower valve at port B and leaves at A to (+ 8 Horizontal surface facing down~ 
exhaust. The carrier gas enters the upper valve at C, = 6 f/ 
leaves at D, flows through the left-hand coil, enters = 4 4y A 
the lower valve at D and leaves through C. \ LSA 
When the valves are energized, however, the gas B Ps Wa 
sample stream enters the upper valve at A leaves at 7 . Va 
D, flows through the coil on the left, enters the lower § YY 
valve at D, and leaves through A to exhaust. The car- =. 100 yA 
rier enters the upper valve at C, and leaves it at B, <= 8 
flowing through the coil on the right and pushing 6 
the trapped gas sample into the lower valve at Port 4 
B and out of it at C into the chromatograph. LL 4 
The particular solenoids used in this apparatus are SV 2 
operable at temperatures up to 180 F. and pressures 2 /) 
up to 150 psig. By using high-temperature coils in Ff 
the valves, however, and special sealing materials, it 10 ZL f Chemica 
Ta) 2 5 4 6 8100 81000 


should be possible to build a sampler for up to 450 F. - 

We have found, from chromatograph traces, that At = Temperature difference, °F., surface to air 
the sampler will inject essentially identical volumes of 
gas each time the same coil is energized. If the two 
coils are made with the same internal volume, the size 
will be identical for all samples. By using different size 
coils, however, it is possible to take alternate large tron 


and small samples, if desired. 
patie weed in: tide east About nad surfaces by natural convection. It solves the equation JEN 
h = c (At)® At Btu./hr./sq. ft. cont 


it can be assembled in a short time. It permits con- 
tinuous, unattended monitoring of any gaseous stream where c = 0.38 for a horizontal surface that faces up, 


For 


EDWARD J. GIBBONS 
Colgate-Palmolive Co., Jersey City, N. J. ' 


that is compatible with the materials of construction 0.30 for a vertical surface greater than 1 ft. high, and Here, 
of the solenoid valves. 0.20 for a horizontal surface facing down. hilltoy 
of tod 

in rut 

TWO IDEAS COMBINE FOR VERSATILE TANK INSTALLATION other 
icals, 

K. J. JOHNSON This idea is based on two previous Plant Notebook The } 

Cronulla, N.S.W., Australia items (Chem. Eng., Jan. 25, 1960, p. 122 and Oct. 3, the se 


1960, p. 117). The first of these showed how the prin- Valve 
ciple of “Hydraulic Paradox” could be used to divide 


a batch of liquid into desired proportions in tanks of Make 
differing diameters. | troubl 
The second article described the use of four-way , for Je 


valves for foolproof filling or emptying of several tanks 
connected to the same supply line. 


The sketch shows how these two ideas can be com- Avchive 
bined into a versatile installation. The following oper- gn 
ations can be performed: Heating 


1. Fill Tank A; 2. Fill Tank B; 3. Fill Tank C; 4 
Balance levels in Tanks A, B; 5. Balance levels in 
Tanks B, C; 6. Balance levels in Tanks A, C; 7. Empty 
Tank A; 8. Empty Tank B; 9. Empty Tank C. 
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Chemical Eng. Bldg. at left; Mechanical Eng. Bldg. at center; Main Research Bldg. at right. 


For this great, future-probing 


U. S. RUBBER RESEARCH CENTER 


JENKINS VALVES assure trouble-free 
control of the entire piping system 


Here, in a complex of modern buildings on a wooded New Jersey 
hilltop, a staff of over 400 are making tomorrow’s miracles out 
of today’s mysteries. Here, they’re future-probing the possibilities 
in rubber and tires, of course. But the quest also covers all the 
other present-day interests of U. S. Rubber Co. .. . plastics, chem- 
icals, textiles, and endless uses of such materials. 


The Research Center scientists and building experts controlled 
the selection of equipment for their $7,000,000 “home.” Jenkins 
Valves were widely used to control the piping systems. 


Make the specification “JENKINS” your safeguard against valve 
trouble and the high cost of valve maintenance. You pay no more 
for Jenkins Valves. Jenkins Bros., 100 Park Ave., New York 17. 


Architects: SHREVE, LAMB & HARMON 

General Contractor: GEORGE A. FULLER COMPANY 

Consulting Engineer: SyskA & HENNESSY, INC. 

Heating, Air Conditioning, Piping Contractor: FRANK A. MCBRIDE 


Available From Leading Distributors Everywhere 
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Thousands of Jenkins Valves control the piping system. 


JENKINS 


MOST TRUSTED TRADEMARK IN THE VALVE WORLD @ 
VALVES 
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AIR 
0.01 | 0.1 


1.0 PARTICLE DIAMETER-MICRONS 10 
0.001 SETTLING Ol 


0.1 DENSITY 


CUT-OUT SLIDE RULE SOLVES 
STOKE’S LAW CALCULATIONS 


A. K. POSTMA 
General Electric Co., Richland, Wash. 


According to Stoke’s Law, the settling velocity of 

a sclid spherical particle is given by 
y = 9 (or — 
18u 

where V is the particle terminal velocity, cm./sec.; 
p, is the particle density, gm./cu. cm.; p, is the fluid 
density, gm./cu. cm.; d, is the particle diameter, cm.; 
g is the acceleration due to gravity, cm./sec./sec.; pu is 
the fluid viscosity, gm./cm. sec. 


(1) 


“FLUID 


1.0 OIFFERENCE 


WATER 
1.0 VISCOSITY 


CM/SEC 


VELOCITY 1.0 


10 STOKES' LAW SLIDE RULE 


For convenience, the particle diameter can be ex. 
pressed in microns, and the fluid viscosity in centi- 
poises, by multiplying by appropriate conversion fac- 
tors. Taking logarithms of both sides of Eq. (1) gives, 
after rearrangement, 


log (pp — ps) — log V + 2 log d, — log w = 4.264 (2) 


In Eq. (2), the particle diameter is expressed ir 
microns, and the fluid viscosity in centipoises. This 
equation can be solved on a four-scale slide rule as 
shown. The scales reproduced on this page can be cut 
out and glued onto an inexpensive slide rule. 

The unknown quantity is obtained by aligning the 
known variables on adjacent sliding scales. The vis- 
cosities fer «ir and water at atmospheric pressure and 
70 F. are noted on the upper scale. 


USE LIQUID SOLDER TO 
ATTACH BACKING SCREENS 


E. C. CURRAN 
Kennametal Inc., Latrobe, Pa. 


Recently, in the course of conducting screen analyses 
on tungsten carbide samples, I experienced consider- 
able wear and tear of the test sieves. 

In order to strengthen them, the test screens were 
backed with 20-mesh-screen material. This is a com- 
mon trick, but the method of attaching the backing 
material was unusual. 

The normal way of attaching this material is to 
crimp the edges of the backing screen and the test 
screen together in detachable test sieves. In one-piece 
test sieves, it is necessary to hot solder the backing 
screen to the test screen. Both the crimping and hot 
soldering are difficult operations and require experi- 
enced personnel. 

The alternate method I devised consisted of prepar- 
ing the test sieves for a hot soldering by cleaning them 
with mild acid and then soldering on the backing 
screen with LePage’s liquid solder. 

The advantages of the liquid solder over the hot 
solder in this application are: 


e A stronger bond is obtained. 
eThe bond can be readily built to any size. 
e Little or no skill is required. 
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Another trick to strengthen the test sieves is to 
solder the very center of the test and backing screens 
together. The liquid solder, in this case, should cover 
an area about the size of a dime. 

On new screens, if a bead of liquid is built up around 
the edge of the test screen where it meets the frame, 
it will lengthen the life of the sieve considerably. This 
bead should have a width of { in. and a thickness of 
s» in. 

Another use for liquid solder is in repairing torn 
edges of the test screens. The liquid is particularly 
better than the hot solder in this application because 
the weight of the soldering iron can tear the screen 
further, and the high heat-transfer rate of the metal 
screen makes hot soldering very difficult. We have 
used the liquid solder successfully on brass, steel, 
stainless steel and silk screens. 


Test Your CEQ 
ROBERT LEMLICH 


Is exhaled breath, as it leaves the human _ body, 
heavier or lighter than fresh room air at, say, 70 F. 
and 40% relative humidity? 

Answer on. page 138. 
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The remarkable leakproof CA N D 


PUMP 


pump the “unpumpable” 


Available for any solids-free liquid . . . Underwriters-approved 
for ratings up to 91 psi . . . nearly twice the approved rating 
of any other ‘‘canned’’ pump. 


For absolute leakproof performance that eliminates the possi- 
bility of contamination or loss, select Electri-Cand pumps from 
Allis-Chalmers. Choose from industry’s broadest line... includ- 
ing a wide range of sizes approved by Underwriters’ Laboratories 
for Class I, Group D hazardous locations. 

Electri-Cand pumps handle practically everything from 
Acetaldehyde to Xylene. They save precious liquids, retain 
volatile liquids, contain toxic fluids and fumes, handle corro- 
sives safely. Stuffing boxes are completely eliminated. Bearings 
take care of themselves . . . they are lubricated by the pumped 
liquid. And Electri-Cand pumps are easily designed into any 
installation. Compact close-coupled design eliminates misalign- 


i j iti Every Electri-Cand pump is thoroughly tested before ship- 
ment . . . allows = position. Performance characteristics are checked. Each unit is 
For efficient, safe handling of “‘problem” liquids, contact your hydrostatically tested. Here, Freon #12 is forced into © per. 
. . . ially evacuated pump, and a halogen leak detector is used. 
A-C_ representative, or write to Allis-Chalmers, Industrial The panes is called 4 it leaks at a rate of more than one ; 
Equipment Division, Milwaukee 1, Wisconsin. A-1520 ounce per 100 years. Electri-Cand is an Allis-Chalmers trademark. 3 
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PLANT NOTEBOOK ... 


AUTOMATIC STEAM SIPHON 
REVISITED 


An article in the June 12, 1961, Plant Notebook de- 
scribed how a thermostatic steam trap could be used 
to operate an automatic siphon ina sump pit. The trap 
would open when the cold water in the sump touched 
it, and would allow steam to pass through the siphon 
and pump water out of the pit. When the level fell 
below the trap, the steam flow would stop. 

All was not as simple as it seemed, however, as the 
following letter from a reader who tried the device 
will demonstrate: 


Sir: 

In your June 12 issue, p. 254, there appears an article 
entitled “Thermostatic Trap Makes Automatic Steam 
Siphon.” 

Our expert crews have spent many hours trying to 
make this device work without success. It all boils 
down to this: 

The water level rises; the trap starts to heat up the 
water. The trap opens a little and shoots out con- 
densate and a bit of water. Then the steam hits the 
trap, it closes and heats up the water in the pit. After 
a long, long time, the trap opens again and shoots out 
a little condensate and a tiny bit of water. As the 
water in the pit continues to warm up, the trap opens 
less and less until it disappears from sight under the 
water, where it stays, keeping the water in the pit nice 
and hot. 

What can be wrong with our water? It does not 
behave like the water in Arkansas. 

OWEN BIRD 
Montreal East, Que., Canada 


Our initial reaction was to reprint the article under 
the title “Thermostatic Trap Makes Automatic Water 
Heater,” but we thought better of this and sought the 
advice of the article’s author. His reply follows: 


Sir: 

Because the physical details of the installation are 
not given, it is impossible to thoroughly diagnose the 
problem. However, the experience described in your 
letter is very much like some of our experiences here 
at Reynolds. In these instances, it was found that the 
traps had not been installed upside down as they 
should be. The instruction sheet enclosed with new 
traps specifies that the trap be installed with the actu- 
ating head up, and it is difficult to impress upon the 
craftsman the importance of installing the head down 
in this particular service. 

When the head of the trap is down, the rising water 
comes in contact with the actuating chamber before 
rising above the steam-supply line. When the water 
rises above the steam line and remains at that level 
for a considerable time, as it would when the head is 
installed up, it is heated to about 212 F. and the siphon 
becomes virtually inoperative. 

Another important point, which we have found in- 
sures better performance, is to use the smallest trap 
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that conditions will allow. Most of our installations use 
a 3-in. trap and a {-in. siphon. 

M. K. PIERCE 
Reynolds Metals Co., Bauxite, Ark. 


It is apparent, then, that successful operation of an 
automatic steam siphon requires an inverted point of 
view. 


Answer to Test Your CEQ 


Fresh air consists of about 21% O. and 79% N, 
on a dry basis. At 70 F., the vapor pressure of water 
is 0.86 psia. Thus, the fraction of water vapor pres- 
ent is 0.4 x 0.36/14.7 or 1%. Then, by ideal-gas-law 
computation, the density of fresh room air is 


21 X32) + (79 X28) + (1 X 18)} (460 +32) 

alc = 0.074 lb. /cu.ft. 

Of course, this could also be determined from a 
humidity chart. 

Now, exhaled breath normally contains about 4-5% 
CO.. Let’s call it 4.5%. The O. is thus lowered by an 
almost equivalent amount to about 16.5%. The N, 
content remains virtually unchanged at 79%. These 
figure are all on a dry basis. 

The breath, however, is exhaled at about 98 F., 
saturated with water. Therefore, the water content is 
0.89/14.7 or 6%. Again from the ideal gas law, the 
density of exhaled breath is 


[(4.5 X44) + (16.5 X32) + (79 X28) + (6X 18)] X (460432) _ 


106 X359 X (460 +98) 


0.071 Ib. cu.ft. 

Comparing the two densities, we see that exhaled 
breath as it leaves the body is several percent lighter 
than fresh room air. 
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tivated by either push- 
butten (hown here) or 


Response 

point, through a trans- 
mitter to remote muiti- 
point selector which then 
sends the date to the re- 
ceiver where it is decoded 
and digitally displayed. 


Dynel engineers—utilizing the performance proved 
concepts of Varec’s famous Pulse Code system —have 
developed the significantly advanced DYNACODE 
telemetering system for remote readings of liquid level, 
temperature and P.D.M. 


This single-channel, “error-proof” system combines 
the proven reliability of the basic Varec system with a 
digital readout time of 3 seconds per point...readout 
accuracy of 1/16 inch... readout capacity of an 
unlimited number of points ... and readout versatility 
that permits the system to be tied into a general 
purpose computer for inventory, billing, and similar 
functions. 


Solid state components are used at key points in the 
receiver design for longer, maintenance-free life. And 
DYNACODE, like Varec’s Pulse Code, has an instan- 
taneous alarm system without scanning delays. 


The high-speed DYNACODE System 
offers these advantages: 
Reliability: Design based on 6 years of perform- 
ance in scores of pipeline and refinery applications. 


Data Display: Illuminated, in-line digital display 
includes point and function identification, digital 
data to 6 significant figures and liquid level to 
1/16” increments. 

Fast Response: data from any given point is gath- 
ered and digitally displayed in just 3 seconds. 
Flexibility: Designed on building block principle 
that permits a great variety of system arrange- 
ments... DYNACODE is compatible with all stand- 
ard systems of measurement. 

Readout Variety: digital output provides a variety 
of readouts, including visual display, paper tape, 
typewriter, etc. Output is compatible for use with 
general purpose computers. 


For complete information, see DYNACODE at the 
ISA Show, Los Angeles Sports Arena — Booth #170. 
Or write for Bulletin 301, Dept. CHE-1600-3 


DY IN Inc a subsidiary of Varec, Inc. 


12923 S. Spring Street, Los Angeles 61, California » Branches and Representatives in Principal Cities 
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CE Cost File 


No. 59: Process-Control Instruments 


Here’s useful purchase-cost data on important elements in process instrumentation: 
recorders, controllers, and transmitters, for pneumatic and electronic control systems, 


B. G. LIPTAK, Instrument Engineer, Crawford & Russell, Inc., Stamford, Conn. 


Selecting panel instruments and transmitters for a 
particular chemical process can be a frustrating and 
somewhat bewildering job. Many factors are involved 
and a great number of instruments—ranging from 
recorders, through indicating controllers, to recording 
controllers—are available. And complicating the pic- 
ture is availability of pneumatic and _ electronic 
systems. 

We have attempted to collect cost data on panel 
instruments and transmitters.* The tables that fol- 
low should provide some guidance in the selection of 
such equipment according to purchase cost. 

An automatic controller is defined as a mechanism 
that measures the value of some variable and operates 
to correct or limit deviation of this measured value 
from a desired value. 

The manner by which the controlling method re- 
sponds to a change in the measured variable is called 
the mode of control. Common modes are on-off, pro- 
portional, proportional-plus-reset and 3-mode. Two- 
position control involves moving the control valve to 
one of two positions when the controlled variable moves 
from some set-point. The proportional mode involves 
a continuous linear relationship between the value of a 
controlled variable and position of the control valve. 
The proportional controller has a proportional range 
(throttling range) that corresponds to the full oper- 
ating range of the final control element. However, 
proportional controllers require a manual adjustment 
to return the variable to the set-point. Proportional- 
plus-reset instruments are capable of returning the 
variable automatically to the set-point after some proc- 
ess disturbance. 


Miniature Panel Instruments 


Because of savings in panel area and equipment 
cost, miniature panel instruments are widely used in 
the process industry (Tables I, II). 

The miniature instruments listed can measure any 
variable such as pressure, flow, temperature, level, 
analysis, etc., since they all receive signals from a 
transmitter that produces a 3-15 psig. air signal or 
an electrical signal, regardless of the process variable. 

The following question shows how to use Table I: 
What is cost of a miniature pneumatic recorder-con- 
troller with proportional-plus-reset control, one sealed 
alarm contact and one square-root extractor (the 


* For costs of control valves, see Cost File No. 55, Chem. Eng., 
Aug. 7, 1961, p. 187. 


140 


square-root extractor converts a square-root related 
signal to a linear one) ? 


Cost from Table I $540 
For sealed alarm contact 52 
For square-root extractor 150 

Total $742 


Continued on page 142 


Costs for pneumatic miniature receiver 
instruments—Table I 


No Pens 1 Pen 2 Pens 3 Pens 


Indicators 
6-in. dial (Fig. 1).......... $65 
Drum (Fig. 2)............. 100 
Ammeter (Fig. 3).......... 70 
Indicator controllers * 
Proportional (Fig. 4)....... ... $310 $330 
Proportional-plus-reset 
330 350 
3-mode (Fig. 4)........ 390 410 
Recorders (Fig. 5)........... ... 220 300 $385 
Recorder controllers * 
(4-in. strip chart) 
Proportional.............. ... 510 590 
Proportional-plus-reset...... ... 540 620 
Single-case cascade (Fig. 6). ... ee 1,000 


Extras, add: $220 for ratio relay (Fig. 7); $83 for high or iow 
limit stop relay (Fig. 8); $21 for alarm contact; $52 for each sealed 
alarm contact; $240 for pneumatic integrator (Fig. 9); $150 for 
square-root extractor. 


_ *Set-point transmitter and auto-to-manual transfer station 
included. 


Costs for electronic miniature receiver 
instruments—Table II* 


No Pens 1 Pen 2 Pens 


Indicator controllers 


Proportional-plus-reset (Fig. 21). .... $355 

Proportional and fast reset (Fig. 21). 460 Me Ret 
Recorders (Fig. 22). ................ $195 
Recorder controllers 

Proportional-plus-reset (Fig. 23).....  ... 550 685 

Proportional and fast reset (Fig. 23). ... 655 790 

Single-case cascade (Fig. 21, 23).... ... a 


* Electrical code specification: general purpose. 
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FOAMGLAS' insulation 
works for Florida's 
sait water conversion plant 


Ironically, the fact that FOAMGLAS insu- 
lation stays completely dry, impervious to 
water, is the reason it is important to a 
new method of water supply that converts 
ocean salt water to potable water. 

The new conversion plant at St. Peters- 
burg, Florida, is the joint effort of Dr. H. 
F. Wiegandt and Cornell University and 
Blaw-Knox Company, operating under a 
contract with the Office of Saline Water, 
Department of the Interior. The Cooper- 
Bessemer Corporation and the Florida 
Power Corporation also participated in 
this project. The plant utilizes a freezing 
process and is expected to reach a daily 
production of 35,000 gallons. 

Protecting the piping and equipment is 
FOAMGLAS, a cellular glass insulation. 


27, 1961 


It provides the constant insulating value 
necessary in the freeze process plant; it 
holds check against outside weather and 
salt air; FOAMGLAS cannot burn, a 
safety factor since the process uses combus- 
tible butane liquid and gas; and FOAM- 
GLAS guards against corrosion since it is 
water-, moisture- and vapor-proof. 

While you may not have a salt water 
conversion plant like the one shown above, 
FOAMGLAS can work for you on other 
industrial insulation applications . . . pip- 
ing, equipment, vessels, or underground 
lines. Write for a free copy of our new 
FOAMGLAS catalog: Pittsburgh Corning 
Corporation, Dept. H-111, One Gateway 
Center, Pittsburgh 22, Pa. In Canada: 
3333 Cavendish Blvd., Montreal, Quebec. 


PITTSBURGH 
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Costs for pneumatic transmitters—Table III* 


Flow or differential pressure 


Extra for seal-oil-filled system..................2045. 200 
Extra for range below 10-in. H2O.... 25 
Liquid level 
Flange-mounted diaphragm (Fig. 18)................ 290 
Extra for Mange wating. 30 
Pressure 
Temperature (including screwed socket) 
Extra for range outside —40 to 800F................. 20 


Extra: add $0.8 /ft. for stainless capillary tubing above 10 ft. 


* Filter-regulator, sensing element included (orifice plates for 
tlow and liquid level, filled bulbs for temperature, spirals or bel- 
lows for pressure). 


Costs for electronic transmitters—Table IV* 


Flow or differential pressure 


Liquid level 

Flange-mounted diaphragm (Fig. 18)................ 440 
Pressure 

Temperature 


Extra: add $0.8 ft. for stainless capillary tubing above 10 ft. 


* Electrical code specification: Class 1, Group D, Div. 11. Costs 
include converter, amplifier and sensing element (orifice plates 
for flow and liquid level, thermocouples or resistance bulbs for 
temperature, spirals or bellows for pressure}. 


Costs for pneumatic, full-size, direct-connected, 
indicating controllers—Table V* 


Pressure 
Proportional-plus-reset (Fig. 10)..................... 445 
Flow or differential pressure 
Proportional-plus-reset (Fig. 10)..................... 510 
Temperature (including screwed socket) 
Proportional-plus-reset (Fig. 10).................... 520 
5-in. dial, remote, does not control, (Fig. 11)........... 60 


*Cost of sensing element included. For pressure, element is 
Bourdon tube or bellows; for temperature, it’s filled thermal 
bulb; for differential pressure or flow, bellows or mercury 
manometers. Also included; filter-regulator. 


Extras (apply to Tables V and VI), add: $65 for manual- 
automatic subpanel; $40 for diaphragm chemical seal; $90 for 
absolute-pressure instrument; $30 for ambient temperature compen- 
sated unit; $15 for flanged thermowell; $0.8/ft. for stainless 
capillary tubing above 20 ft. 
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Costs for pneumatic, full-size, direct-connected 
recording controllers—Table VI* 


1 Pen 2Pens 3 Pens 4 Pens 
Pressure 
On-off (Fig. 14)............ $300 $450 $560** 
Proportional (Fig. 14)........ 390 625 735** 
Proportional-plus-reset (Fig. 14) 460 750 860** 
Recorder only (Fig. 13)....... 160 210 250 360 
Flow or differential pressure 
On-off (Fig. 14)............ 350 550 
Proportional (Fig. 14)........ 445 725 
Proportional-plus-reset (Fig. 14) 505 855 
Recorder only (Fig. 13)....... 200 300 
Temperature (including screwed 
socket) 
On-off (Fig. 14)............ 370 36575 
Proportional (Fig. 14)........ 460 755 
Proportional-plus-reset (Fig. 14) 525 885 
3-mode (Fig. 14)............ 75 98S 
Recorder only (Fig. 13)....... 220 330 440 550 
Potentiometer 
Multipoint strip-chart recorder, 
up to 24 points, (Fig. 15)... 1,500 
oe Costs include sensing element (see Table V), filter-regulator, 
three-months supply of 12-in. cireular charts and ink. 


** Controls two pressures and records the third. 


Tables III and IV list costs for pneumatic and elec- 
tronic transmitters. This equipment is required when- 
ever it is necessary to measure a particular variah'e 
where the measurement point is at a considerable 
distance from the controller. In the case of pneu- 
matic transmission, the controlled variable is converted 
to air pressure by the transmitter. This pressure is 
conducted through a tube to the receiver (usually a 
panel instrument). The same principle applies to 
electronic equipment. 

Example: What is cost of an indicating-tempera- 
ture transmitter with flanged thermowell and 40 ft. 
of tubing? 


Cost from Table III $260 
Flanged socket 15 
Tubing (30 x 0.8) 24 

Total $299 


Pneumatic Vs. Electronic 


There is a definite trend in the chemical process in- 
dustries toward electronic control instruments. But 
advantages of electronic over pneumatic equipment 
are not clear-cut. Some pros and cons are: 

Cost of Installation—(1) Where signals travel 
> 300-500 ft., electronic systems cost less to install. 
(2) For explosion-proof service, costs may favor 
pneumatic systems. 

Maintenance—(1) Electronic systems are remark- 
ably free of trouble. (2) A disadvantage of electronic 
equipment is loss of control if power fails and standby 
power is not available. (3) Climatic conditions can 


November 27, 1 


Cur 


4 Pens 


360 


plec- 
hen- 
able 
able 
neu- 
rted 
e is 
ly a 
: to 


era- 
ft. 


¢  DeZurik Control Valves provide 


ALLOYS AT 


LOW 
COST 


... IN DeZURIK “CUSTOMIZED” 
CONTROL VALVES 


superior specific protection from 
corrosive media —protection that 
can be “tailor-made” in High-Alloy 
Control Valves. 


VALVE 
BODIES 
OF THESE 
HIGH 
ALLOYS: 


ALLOY 20 — HASTELLOY B 
HASTELLOY C — MONEL 
NICKEL — NI-RESIST — BRONZE 
STAINLESS — ACID-RESIST BRONZE 


Your “customized” DeZurik Control Valves are the only valves that give you DeZurik ECCEN- 
TRIC-ACTION—friction-free and non-binding without lubrication. Permanently easy-operating, 
with minimum wear, minimum care. Almost unlimited flow characteristics—you change the curve 


simply by changing a cam in the positioner. 


And you pay LESS for DeZURIK HIGH-ALLOY CONTROL VALVES! Their high capacity often 
permits use of a smaller-size valve with no reduction in flow but with positive reduction in 


initial cost PLUS the virtual elimination of maintenance costs! 


DeZurik Control Valves are available with 
all types of actuators, in sizes from 12” 


thru 30”. 


Corporation 
Sartell, Minnesota 
ASK FOR BULLETIN 150 DeZURIK OF CANADA, LTD. Galt, Ontario 


Curaticat, 27, 1961 
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put pneumatic systems at a disadvantage (freezing 
air lines). 

Flexibility—For adding, multiplying and squaring, 
the electronic system is more flexible. 

Response Speed—Electronic instruments control 
deviations from the set-point much faster than pneu- 
matic controllers (narrow proportional band). 

Converter—Electrical output signal to the control 
valve is normally converted to a pneumatic signal at 
the valve. Converter cost is $90, but it also serves as 
a valve positioner. 

Tables V and VI give cost information on full size, 


Panel instruments and transmitters: variety and complexity 


Miniature pneumatic—dial (Fig. 1), drum (Fig. 2), am- 
meter (Fig. 3), indicator controller (Fig. 4), recorder 
(Fig. 5), recorder controller (Fig. 6), ratio relay (Fig. 7), 
stop relay (Fig. 8), integrator (Fig. 9). Full-size pneuma- 
tic—indicating controller (Fig. 10), dial (Fig. 11), on-off 
(Fig. 12), recorder only (Fig. 13), recorder controller (Fig. 
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pneumatic, direct-connected instruments. These are 
used when it is not necessary to send the process signa] 
back to the control room. Direct-connected, full-size 
instruments are not yet used with electronic actuating 
signals. 

Example: What is cost of single-pen, three-mode, 
temperature-recording controller with manual-auto- 
matic subpanel and 20 ft. of stainless tubing? 


From Table VI $575 
Manual-automatic subpanel 65 
Total $640 


All costs are based on March 1961 data. 


14), strip-chart recorder (Fig. 15). Pneumatic transmit- 
ters—blind (Fig. 16), indicating (Fig. 17), diaphragm 
(Fig. 18), blind pressure (Fig. 19). Electronic transmitters 
—pressure or temperature indicating (Fig. 20). Electronic 
instruments—indicator controller (Fig. 21), recorder (Fig. 
22), recorder controller (Fig. 23). 
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BROKEN GLASS AND PAPER WON’T CLOG THIS VALVE 
EC Plug Valve 


Many valves were tried for the tough job of controlling the flow of a caustic 
washing solution that often contained bits of bottle glass and labels, but 
W-K-M’s EC Plug Valve was the only one that could do the job successfully. 


_ We admit this is a problem you don’t run into every day, but it’s a good 

indication of the effectiveness of the W-K-M EC Plug Valve. Whatever type 
nth of service this valve is applied to it gives a tight seal that can be adjusted 
on the line when wear develops. Further it excels in the handling of solid 
bearing liquids or gases since its elastomer coated plug resists even severe 
abrasive action. The W-K-M EC Plug Valve requires no regular mainte- 
nance since it is non-lubricated. 


Write for specification sheet AE-1061 for full details. 


mit- 
agm WHEN SO MUCH DEPENDS ON A VALVE...SPECIFY | | 
ters 
onic 
Fig. 

W-K-M 

DIVISION 
ING 
ACF INDUSTRIES 


P.O. BOX 2117 HOUSTON, TEXAS 


4a 


Corrosion Forum 


18-in.-dia. column can be mounted 
without strengthening roof. 
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Plastic Scrubbers 


Control 


Air Pollution 


Light weight and excellent corrosion resistance of 


polyester packed-columns offer significant economies. 


FRED W. ARNDT, Heil Process Equipment Corp. 


With the increasingly stringent 
attitude of both state and munici- 
pal authorities toward air pollu- 
tion, and the growing emphasis on 
community relations, more and 
more plants are faced with sub- 
stantial expenditures for pollution- 
control equipment. 

This type of equipment normally 
does not contribute to production 
and profit (and actually involves 
an expense with no hope of mone- 
tary recovery), so a company will 
usually select the cheapest installa- 
tion that meets operating require- 
ments. As a result, particularly 
where corrosives are involved, there 
has been a recent trend toward the 
use of scrubbers, ducts and fans 
constructed from reinforced poly- 
ester, a material contributing to 
high over-all economy and effective- 
ness. 

A number of factors determine 
the cost of the control system. The 
initial purchase price of a fume 
scrubber may be misleading when 
used as the sole basis of compari- 
son. Cost of installation is also sig- 


nificant, as is the time required to 
pack the column. Other factors in- 
fluencing the cost of the equipment 
include the degree of maintenance 
required and anticipated service 
life. 

Weight of the unit and its acces- 
sories is also important, particu- 
larly in elevated positions, because 
excessive weights may require addi- 
tional costs to strengthen the sup- 
porting structural members. 

Using these criteria, reinforced- 
polyester units compare favorably 
with metals. In general, reinforced- 
plastic packed columns are easily 
installed. Initial purchase price is 
moderate, generally lower than 
equivalent lined-steel or alloy 
equipment. Polyesters, particularly 
the type based on bisphenol] A resin, 
offer excellent resistance against 
acids, alkalis, bleaches, and a num- 
ber of organic solvents that are 
commonly encountered (Table 1). 
Maintenance, painting or scraping 
costs are almost negligible. Scrub- 
bers made of this material are also 
extremely light in weight and offer 
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Interchangeable parts: 1 bearing housing + 1 shaft = 10 pumps 


DURIMET| 
DURICHLOR 
CHLORIMET 2 
CHLORIMET 3 
DURCON | 
DURCO D-10 | 
DURIRON 
18-8-S-Mo 
DUCTILE IRON | 
MONEL 
‘NI-RESIST 
NICKEL 
TITANIUM | 


‘One man—one craft to remove all rotating parts 


is pump “down-time” increasing your operating expense*® 


Why disconnect motors and process piping 
when making pump repairs? The Durco Series 
“H” pump is designed for complete servicing by 
one craft to speed maintenance and cut costs. 

Why inventory a multitude of bearing, hous- 
ing, shaft and seal sizes? One set of these is 
interchangeable on Durco “H” pumps with ca- 
pacities from 10 to 750 GPM and TDH from 
10 to 350 ft. 

Why be “short changed” on corrosion resist- 


Booths 520-532 
at the Chem Show 


THE DURIRON COMPANY INC., Dayton, Ohio f Serves the process industries 


ance? Durco leads in the development and manu- 
facture of corrosion resistant alloys. Castings are 
designed for optimum corrosion resistance and 
hydraulic efficiency and are produced in our own 
foundry to assure complete quality control from 
raw material to finished pump. 

Why settle for less than Durco? Durcopump’s 
hydraulic efficiency combined with the right alloy 
and rugged, heavy duty bearing and shaft design 
provide long life and low operating cost. 


DURCO 
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CORROSION FORUM... 


outstanding advantages for roof- 
mounted installations. 

>Weight Advantages—R ein- 
forced-polyester structures are 
usually constructed without met- 
als. A typical structure consists of 
glass-reinforced polyester, and the 
packing support grid may be con- 


structed from polyester, polyvinyl 
chloride, high-density polyethyl- 
ene, or some other plastic. The 
internal water-distribution system 
as well as the entrainment sepa- 
rator are fabricated completely 
from plastic to eliminate the need 
for metals. Weight of a reinforced- 


Resistance of Reinforced Bisphenol Polyester to Typical 
Corrosive Fumes—Table | 


Not 
Corrodent Attacked 

Acrylonitvile. .. 

Micohol amyl... .... C MH 
Alcohol, benzyl............. 
Alcohol ibutyl.. C MH 
Alcohol, ethyl.............. CMH 
Alcohol, methyl............. C MH 
Ammonia, aqueous..........}| C M 
Amyl acetate.............. Cc 
Aniline sulfate. ........... CMH 
‘Barium chloride............ CMH 
Barium hydroxide..........]| C M 
Barium sulfide............. C MH 
Carbon disulfide........... Cc 
Carbon tetrachloride........ Cc 

Chlorobenzene............. Cc 
.......... C MH 
Diethyl ketone............. CM 
Ethyl acetate.............. 

Ethylene chlorohydrin........| C M H 
Ethylene glycol.......... ..| C MH 
Ethylene dichloride.......... 
Formaldehyde............. CMH 
C MH 
Hydrochloric acid........... CM 
Hydrocyanic acid........... CMH 
Hydrogen peroxide.........| C M 
Hypochlorite bleach......... CM 
Methyl ethyl ketone.........] C M 
Naphtha.......... CMH 
Perchlorethylene... ........ 

Phosphoric acid............ CMH 
Phosphorus trichloride... .... 

Sodium hydroxide.......... Cc 

Sulfur dioxide... ........... Cc 
cM 
Sulfuric acid, fuming......... 


No Not 
Apprec. Slight Recom- 
Attack Attack | Attacked | mended 
c M H 
M H 
H 
M H 
H 
M H 
M H 
M H 
M H 
M H 
H 
Cc M H 
Cc M H 
M H 
H 
H 
H 
Cc M H 
M H 
Cc M H 
Cc M H 
M H 
M H 
H 
Cc M H 
M H 


Note: C, under 80 F., M, 80—160 F.; H, 161 F to boiling. 
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Plastic fans also reduce roof load. 
Such fans are especially desirable 
where fumes are highly corrosive. 


polyester scrubber is  approxi- 
mately one-sixth to one-third that 
of a lined-steel unit (Table II). 

The added weight of accessory 
equipment such as ductwork, fan, 
stack, water-recirculation 
pump or treatment tank, is also a 
factor. If composed of heavy- 
weight materials, this equipment 
will add substantially to the roof 
load. Frequently, the pumps and 
water-circulation or treatment 
tanks are mounted indoors below 
the roof to decrease the load. 

Another method for decreasing 
weight involves use of the receiver 
section of the scrubber to serve as 
the water-treatment or recircula- 
tion tank. This design eliminates 
the need for an extra tank, and 
only adds the weight of the water 
in the receiver to the roof load. 
In a 5-ft.-dia. scrubber, for ex- 
ample, this would add the weight 
of 245 gal. or 1,850 Ib. to the load- 
ing. 

Heavy-duty reinforced-plastic 
fans are also employed in some 
special applications to reduce roof 
loading further (Table III). In 
some size ranges, the weight re- 
duction is negligible because of 
the larger dimensions of the plas- 
tic fans and the weight of their 
steel bases and motor-mounting 
arrangements. However, the ex- 
cellent corrosion resistance of the 
solid-plastic impeller and housing 
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BONDSTRAND, the fiber glass reinforced epoxy pipe, 
handles nearly every corrosive solution—acids, salts, 
alkalies—used in industry today. It will withstand 
pressures up to 550 psi and temperatures up to 
300°F. So will the complete line of BONDSTRAND 
fittings, 2” through 12”. 


The smooth, abrasion-resistant inner surface per- 
manently retains its excellent flow characteristics 


A 20 


‘ length of 6” schedule 40 A 20’ length of 6” Bondstrand 


carbon steel pipe weighs 398 _ pipe weighs only 60 pounds. One (Hazen-Williams formula C= 150) and thus often 
Ibs. Crane required for lifting. man can lift and carry. permits use of one-size-smaller diameter pipe. 


ce og ae BONDSTRAND is only one-eighth the weight of steel 
and because it resists exterior as well as interior cor- 
rosion it does not require continual maintenance 


painting. 


BONDSTRAND versatility is unmatched by any other 
pipe—metallic, thermoplastic, glass or lined. What 
does this superiority cost? Less than you may sus- 
pect. Here is how BONDSTRAND compares with car- 
bon steel in this simple pipe layout: 


Cutting steel pipe takes four (or Bondstrand is cut with ordinary 
more) times longer than Bond- hacksaw. Preheating not re- 


strand. quired. 
TOTAL COST 
OF MATERIAL 
AND LABOR 
Schedule 40 Carbon Steel Pipe 
With Welding Elbows .......... .. $225.63 
Two men required to bevel, Only one man required to apply Series 4000 Bondstrand Pipe 
clean, position, center and level adhesive and position a 90° With Bondstrand Elbows ......... $287.40 
a 90° elbow before welding. Bondstrand elbow. It aligns itself. Figures shown are from a strict time-and-cost study 
_ : . ; conducted by one of Southern California’s leading inde- 
pendent piping and engineering firms. 


‘This means that in this layout you get all the advantages 

of BONDSTRAND for only 21.7% more than ordinary car- 

bon steel pipe. (In complex process piping, BONDSTRAND 

can actually cost less.) In Schedule 40 stainless steel, 

which approximates BONDSTRAND’s chemical resistance, 
the layout would cost $1,287.50—348% more than 

Welder and helper required to One man with a hammer and a BONDSTRAND! 

tack weld, check alignment, make two-by-four makes the Bond- 

stringer weld and grind, make — strand Quick-Lock joint in a 


flush weld and grind again, matter of seconds. Important: To evaluate the superiority of BONDSTRAND pipe for your 
make cover weld, grind and wire Bondstrand pipe may be han- specific requirements, write for complete technical data. 
brush. dled immediately; no waiting for 

adhesive to cure. 


IT TOOK 65 MINUTES TO WELD ONE ELBOW TO STEEL PIPE. ONE MAN 
MADE THE SAME ASSEMBLY WITH BONDSTRAND IN ONLY 10 MINUTES! 


& 
CORPORATION | 
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CORROSION FORUM ... 


Weight Comparisons 


Plastic and Steel Packed-Columns—tTable II 


Lined-Steel Lined-Steel 
Shell; Stone- Shell; Plastic Plastic Shell; 
ware Packing Packing Plastic Packing 
1,180 Ib. 610 Ib. 255 |b. 
8,085 Ib. 4,030 Ib. 1,350 Ib. 


!13-ft. high X 5-ft dia.; 2 1-in. saddles, 5Y-ft-high bed. 


Plastic and Steel Fans——Table Ill 


Plain steel (heavy-duty construction)........ 
Rubber-lined 


All fans are 6,000 cu. ft./min., 2—4-in. static pressure range, including 7Y2-hp totally enclosed fan-cooled, 1,800 rpm. 


motor. 


Weight, Lb. 


20-in.-Dia. Ducts —Table IV 


Material 


Plain steel, 16-gage, galvanized.......... 
Coated steel, 16-gage, 40-mil coating..... . 


Rubber-lined steel, 16-gage, Ye-in. lining. . . 


Stainless steel, 1l6-gage................. 
Rigid polyvinyl chloride, Ye-in. thick........ 


Glass-reinforced polyester, Ye-in. thick... . 
Cement-asbestos composition............. 


Marine plywood,! Y2-in. thick, good 2 sides, AA exterior type........ 


' Rectangular equivalent of 20-in. dia. 


often makes it desirable for the 
more severely corrosive fumes. 
Use of reinforced-plastic ducts 
will also radically decrease weight 
of the fume-exhaust equipment. 

> Additional Costs—In one plant, 
a costly arrangement was required 
to avoid reinforcing the roof and 
sacrificing plant floor space. The 
scrubber, made from lined steel, 
was mounted on a platform over 
the process equipment. The upper 
part of the column protruded 
through a hole in the roof. In ad- 
dition to providing savings in 
floor space, this partially in-plant 
arrangement eliminated winter 
freeze-ups within the unit. The 
fan, stacks and ductwork were 
fabricated of plastic and located 
on the roof. If a low-weight rein- 
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Weight, Lb. /Ft. 
13 


forced-plastic scrubber were avail- 
able at the time of this installa- 
tion, roof-mounting would have 
eliminated the scrubber platform 
and large roof breaching. 

> Corrosion Resistance — Resist- 
ance to corrosion is one of the pri- 
mary reasons for fabricating a 
scrubber from reinforced poly- 
ester. The shell should be resist- 
ant to both the removed fumes 
and the scrubbing liquid. Particu- 
larly resistant is a specialty poly- 
ester resin, Atlac 382, based on 
bisphenol A. Comparative tests 
made on this material at Atlas 
Chemical Industries, Inc., have 
shown that it will withstand a 
wide number of extremely corro- 
sive media at elevated tempera- 
tures. 


> Location of Scrubber—Availa- 
bility of production space will af- 
fect the placement of the scrubber 
and accessory equipment. If the 
process location allows the scrub- 
ber to be mounted outdoors at 
ground level, the expense is gener- 
ally not great. Often, however, 
the production area is far from 
an outside wall of the plant, and 
the cost of running ductwork for 
this distance may be prohibitive. 
This situation or the lack of 
ground-level outdoor space may 
require a roof installation and 
consequent careful consideration 
of equipment weight. 

> Maintenance Schedule—Mainte- 
nance schedules and practices are 
also factors to be considered. In 
many plants, there is a tendency 
to neglect preventive maintenance 
for roof-mounted equipment be- 
cause it is not easily accessible— 
and it is also easily overlooked be- 
cause it is out of the way. Asa 
result, the remotely located scrub- 
ber will probably become the ob- 
ject of corrective rather than pre- 
ventive maintenance. It is vital, 
therefore, that the equipment be 
designed for mechanical sound- 
ness and extreme corrosion resist- 
ance, to keep maintenance costs 
to a minimum. 


Meet the Author 


FRED W. ARNDT is chief engineer 
for Heil Process Equipment Corp., 
Cleveland. He is a chemical engineer 
with B.S. and M.S. degrees from 
Stevens Institute of Technology. He 
is a member of the AIChE (Past chair- 
man of Cleveland Section) and the Air 
Pollution Control Assn. 
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TRY THIS SIMPLE 
QUIZ ABOUT 
THE RDC COLUMN 


1. R.D.C. stands for 


'] a) Rapid Dispersion Column 
-] b) Recycle Displacement Column 


,o c) Rotating Disc Contactor 
2. RDC Columns are made by 


|] a) 6 different manufacturers 
(| b) by one manufacturer 
_] c) by 10 manufacturers 


3. The RDC column has been used for 


L] a) Separation of Hafnium from Zirconium 
(| b) Caustic extraction of acids from organics 
(]‘c) Caffein and vanillin extraction 


4. The RDC column can be used for 

C] a) liquid-liquid extraction 

(] b) liquid-solid extraction 

c) liquid-slurry extraction 

3. The RDC column has which of these 
advantages 


C] a) High volumetric efficiency 
C) b) No interstage coalescing or external settling 


+ [| c) Low power requirements 


Answers 
1. (C) Rotating Disc Contactor. 


2. (B) RDC columns are made for the process industries exclusively by General 
American, and on a non-exclusive basis for the petroleum industry. 


3. (A), (B) and (C). For a compiete list of typical systems in service, contact 
General American. 


4. (A), (B) and (C) again. The RDC column is one of the most versatile tools 
available for extraction processing. 


5. (We did it again—all three are correct). 


It you'd like more information on the RDC column and 
the many advantages it offers, send for Bulletin T-1159. 
You'll find it pays to plan with General American. 


Process Equipment Division—Turbo-M ixers 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street * Chicago 3, Illinois 
Offices in principal cities 
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Need a 
tasteless, 
odorless, 
colorless 

gum with lack 
of syneresis? 


Methocel® methylcellulose 
offers unique combinations of 
properties found in no other gum. 
It serves as a stable thickener, 
binder and bulking agent. Food 
manufacturers are particularly 
interested in this tasteless, 
odorless, colorless gum that 
offers lack of syneresis—that is, 
prevents undesirable separation 
of water from the food product. 
Methocel is also thermo-gelling. 


Send for a sample of Methocel. 
See pages 158 & 159 for detaiis. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 


CPI NEWS BRIEFS... 


Continued from page 66 


will be used captively. Construction 
by Brown & Root, Inc., is to begin 
late this year, with completion 
scheduled for a year later. 


Air Reduction Pacific Co., a divi- 
sion of Air Reduction Co., Inc., will 
add a $1-million, high-purity hy- 
drogen unit to its Richmond, Calif., 
industrial gas plant. To feed on 
natural gas, the installation will in- 
clude a hydrogen-purification step 
that utilizes the properties of pal- 
ladium, in a process said to be the 
first of its kind in commercial use 
on the West Coast. With construc- 
tion starting soon, completion of 
project is expected by next April. 


Climax Chemical Co., a recently 
formed firm, has awarded an engi- 
neering and construction contract 
to Leonard Construction Co., for a 
150-ton ‘day Leonard-Monsanto con- 
tact sulfuric acid plant near Hobbs, 
N. M. Expected to be completed by 
next summer, facility will be fed 
hyrogen sulfide and sulfur. 


Armour Agricultural Chemical Co. 
reports that construction of its $25- 
million fertilizer complex at Cher- 
okee, Ala., is progressing on sched- 
ule (Chem. Eng., May 29, p. 124). 
Shown above is the 360-ton/day 
ammonia plant, which is expected 
to be in full-scale operation by the 
middle of next March. Other facili- 
ties going up include a 500-ton/ 
day ammonium phosphate unit and 
a 300-ton/day nitric acid plant. 


El Paso Natural Gas Products Co. 
and Rexall Chemical Co. have 
started up the ethylene unit at their 
joint petrochemical complex in 
Odessa, Tex. Full 150-million-lb./yr. 
capacity is expected to be reached 


later this month. Ethylene product 
is being stored at the site until 
an adjacent 200-million-lb./yr. poly- 
ethylene plant is ready for startup, 
probably in early December. 


Standard Oil Co. of California’s 
Western Operations, Inc., hopes to 
have Alaska’s first oil refinery on 
stream by mid-1963, and possibly as 
early as the end of 1962. The 20,- 
000-bbl./day installation will be 
built on the Kenai Peninsula, cost- 
ing estimated $10 million 
(Chem. Eng., June 26, p. 74). 


Owens-Corning Fiberglas Corp. 
has dedicated a multimillion-dollar 
technical center at Granville, Ohic. 
Research facilities are provided for 
more than 200 technologists. 


Offices 


The Permutit Co., a division of 
Pfaudler Permutit Inc., will move 
its headquarters from New York to 
Paramus, N. J., next February. 


Atomic Energy Commission will 
establish an area office in Palo Alto, 
Calif., to administer its $114-mil- 
lion Stanford University linear ac- 
celerator project. 


Abbott Laboratories has moved its 
Philadelphia area branch office to 
King of Prussia, Pa. New branch 
provides office, warehouse and re- 
ceiving facilities. 


Companies 


Chas. Pfizer & Co. has acquired 
New England Lime Co. and its 
subsidiaries, including Nelco Met- 
als, Inc., for approximately 313,000 
shares of Pfizer common stock. In 
the announcement, Pfizer hinted at 
plans to “substantially increase” 
New England Lime’s capacity at 
Adams, Mass., and Canaan, Conn. 


Enjay Chemical Co., a division of 
Humble Oil & Refining Co., has 
tentatively agreed to acquire Ex- 
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trudo-Film Corp., a producer of 
polyethylene and polypropylene film. 
Extrudo-Film stockholders must ap- 
prove the agreement. 


FBA Pharmaceuticals Inc., New 
York, has been created “fas an au- 
tonomous unit” of West Germany’s 
Farbenfabriken Bayer AG., Lever- 
kusen. Firm will develop, produce 
and market pharmaceutical special- 
ties in the U.S. 


Air Products and Chemicals, Inc., 
has bought 160,000 shares of Hou- 
dry Process Corp. stock from Sun 
Oil Co., simultaneously offering one 
share of its own stock for every 
share of Houdry owned by the re- 
maining Houdry stockholders. Air 
Products’ transaction with Sun in- 
cluded cash payment for 80,000 
shares, and a one-for-one exchange 
of Air Products stock for the other 
80,000 Houdry shares owned by 
Sun. 


International 


India has signed an agreement 
with ENI (Ente Nazionale Idro- 
carburi), Italy’s state-owned oil 
and gas monopoly, for construc- 
tion of a $120-million pipeline, re- 
finery and petrochemical complex. 
The deal had been in doubt (Chem. 
Eng., Sept. 18, p. 228), due to 
“serious objections” raised by 
India’s Finance Ministry to ENI’s 
itemized stipulations as originally 
presented (Chem. Eng., Sept. 4, p. 
172). Under the agreement, $100 
million represents cost of equip- 
ment from Italy, $20 million is 
value of Indian materiel and labor. 


Japan: Tokuyama Soda has placed 
a 2,000-ton/yr. polypropylene plant 
on stream, with production sched- 
uled for expansion to 10,000 tons/ 
yr. by mid-1963, and 20,000 tons / 
yr. by mid-1964. Guardedly. firm 
Says only that it “developed its own 
technology.” 


West Germany: Union Rheinische 
Braunkohlen Kraftstoff A.G. will 
build a cracking plant at Wesseling, 
near Cologne, to produce 70,000 


tons/yr. of ethylene and undisclosed 
tonnages of propylene by the end 
of 1963. Bulk of the output is re- 
ported to have been signed for by 
Farbwerke Hoechst A.G.’s wholly 
owned subsidiary, Knapsack-Grie- 
sheim A.G., which will use the 
ethylene to replace acetylene in ace- 
taldehyde production. 


Italy: At the recent Milan stock- 
holders’ meeting of ANIC, the pet- 
rochemical aftiliate of Ente Nazion- 
ale Idrocarburi (ENI), ENI presi- 
dent Enrico Mattei announced that 
his firm’s now-abuilding Gela_ re- 
finery would cost $192 million; 
ANIC’s Ferrandina petrochemical 
project, about $56 million. Com- 
plete rundown of products slated 
for the Gela refinery (in metric 
tons/yr.): petroleum products, 1.4 
million; ammonium sulfate, 165,- 
000; urea, 100,000; ethylene, 50,- 
000; polystyrene, 25,000; ethylene 
oxide, 20,000 (chiefly for captive 
glycols production) ; ethylene glycol 
and ethanolamine, 18,000 (mainly 
for on-site manufacture of poly- 
ester resins, synthetic fibers, and 
antifreeze) ; and synthetic glycerin, 
10,000. 

As for the Ferrandina complex, 
currently planned outputs (also in 
metric tons’yr.) are: methanol, 
70,000; vinyl acetate monomer, 20,- 
000; monomeric acrylonitrile, 5,- 
000; and acrylonitrile fibers, 5,000. 


Canada: Allied Chemical Canada, 
Ltd., has announced plans for the 
nation’s first diisocyanates facility, 
a multimillion-dollar plant to be 
built in Ontario province. Comple- 
tion is scheduled for late next year. 
Company won’t yet name site, 
capacity or specific products. 


El Salvador: Fertica de Panama 
S.A.’s Salvadoran affiliate plans a 
$5-million facility at Acajutla, to 
produce ammonium phosphate and 
ammonium sulfate fertilizers. 
Articles of incorporation for the 
firm were signed Sept. 30, after a 
year of on-again, off-again negotia- 
tion. Ground will be broken within 
three months; construction will 
take 18 months more. 


Japan: Showa Denko K.K. plans 
to produce’ polypropylene and 
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Looking for 

a thickening 
gum that’s 
surface-active, 
viscosity- 
stable? 


There’s a Methocel® product 
for almost any thickening use, 
in almost any viscosity range. 
Surface-active Methocel is used 
as an excellent emulsifier, emul- 
sion stabilizer and protective 
colloid. Easily soluble in water 
and/or organic solvents, Meth- 
ocel methylcellulose can simplify 
the formulating and production 
of many kinds of products. 
For example, latex paints, 
pharmaceuticals, foods, chem- 
ical specialties, construction 
materials. 


Send for a sample of Methocel. 
See pages 158 & 159 for details. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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Interested in 

a protective 
colloid with 
water and/or 
organo-solubility, 
as you wish? 


METHOCEL 


Choose from over 50 different 
products of Methocel® methyl- 
cellulose to get the exact degree 
and kind of solubility your 
process requires. You can also 
select from a wide viscosity 
range ... 2% solutions range 
from 10 os 15, 000 centipoises. 
Surface-active Methocel is an 
excellent thickener, protective 
colloid, and suspending agent. 
Suspensions are stable and 
uniform over long periods of 
time. Methocel is resistant to 
the growth of microorganisms. 


Send for a sample of Methocel. 
See pages158 & 159 for details. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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stereosymmetric propylene poly- 
mers under Tennessee Eastman Co. 
licenses. Licensing agreement has 
been signed, but Japanese govern- 
ment must approve the project. Ap- 
parently, facilities would be added 
at the firm’s Tokyo chemical com- 
plex. 


Thailand: Thai Oil Refinery Co. 
has signed a contract with the Thai 
government for construction of a 
$35-million oil refinery, to process 
40,000 bbi./day of crude at Bang- 
kok. Faeility will be taken over by 
the government in ten years. Con- 
struction will begin this month, be 
completed within two years. Thai 
Oil Refinery Co. is a Thai-owned 
group but is “supported” by ten 
international concerns, including 
Shell, Caltex and Stanvac. 


Japan: Ube Kosan plans an $8.3- 
million plant at Goi, Chiba prefec- 
ture, to produce 13,000 tons/yr. of 
cis-polybutadiene and _ cis-polyiso- 
prene by Sept. 1963. A fifteen-year 
license has been taken from B. F. 
Goodrich Co., under the terms of 
which Ube Kosan will pay a flat 
$500,000, plus royalties of 3% and 
23% respectively on sales of cis- 
polybutadiene and cis-polyisoprene. 


Canada: St. Lawrence Columbium 
and Metals Corp. plans to begin 
producing columbium concentrate 
later this month at a $2-million, 
automated facility in Oka, Que. 
Capacity will be 500 tons/day, 
readily expandable to 2,000 tons/ 
day. The Oka mine and mill are 
said to be the first in North Amer- 
ica; currently, most columbium is 
imported in limited quantities from 
Africa. 


Belgium: Cities Service Co., New 
York, has indirectly entered the 
European Common Market via the 
acquisition of a “substantial” inter- 
est in Ammoniaque Synthetique et 
Derives (ASED), a subsidiary of 
Evence Coppee & Cie, Brussels. 
ASED makes nitrogen fertilizers, 
coke and chemicals near Antwerp. 


Mexico: Zincamex, S.A., newly 
created by the state-held Mining 
Development Commission (CFM), 
will own and operate a 30,000-ton/ 


yr. metallic zine refinery to be built 
and financed by Syndicat Belge 
d’Entreprises a |’Etranger (SYB- 
ETRA). Construction of the $12.5- 
million facility will begin next year 
at Saltillo, Coahuila state, with 
startup of the first furnace sched- 
uled for April, 1964. Unit will proc- 
ess an annual 60,000 tons of zine 
concentrate into 30,000 tons of 
metal, boosting the country’s metal- 
lic zine capacity by 60%. (Cur- 
rently, about 400,000 tons/yr. of 
concentrate are produced. Of this, 
American Smelting & Refining Co. 
processes 100,000 tons into 50,000 
tons of zinc metal at its Nueva Ro- 
sita, Coahuila, plant. Remaining 
300,000 tons of concentrate are ex- 
ported to the U.S.) 


People 


William C. Quinn has been desig- 
nated director of engineering for 
Fairmount Chemical Co. 


James M. Blakely has been elected 
vice president of engineering and 
operations for Sonic Development 
Corp. of America. Until recently, 
he was assistant to the president 
of Dayco Corp. 


Sam Webb, Jr., is the new vice 
president of operations for Atlantic 
Cement Co. He assumes responsi- 
bility for production of raw mate- 
rials and control of manufacturing 
operations and distribution facili- 
ties. 


Albert V. Crewe has been named 
director of Argonne National Lab- 
oratory, which is operated by Uni- 
versity of Chicago for the AEC. 


Franklin L. Dailey has been named 
manager of development for Pitts- 
burgh Chemical Co.’s Activated 
Carbon Div. 


John A. King has been appointed 
manager of research and develop- 
ment for American Cyanamid Co.’s 
Agricultural Div., and Nolan B. 
Sommer has been named general 
manager of the firm’s Central Re- 
search Div. 
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Convention Calendar 


December 


3.6. American Institute of Chemical 
Engineers, 54th Annual Meeting, 
Hotel Commodore, New York, N. Y. 


3.7. American Institute of Electrical 
Engineers, Institute of Radio Engi- 
neers, Assn. for Computing Ma- 
chinery, Eastern Joint Computer 
Conference, Sheraton-Park Hotel, 
Washington, D. C. 


4-6. Chemical Specialties Mfg. Assn., 
Rvosevelt Hotel, New York, N. Y. 


5-6. Western Petroleum Refiners 
Assn., Refiners Computer Conference, 
Hotel Tulsa, Okla. 


6-8. American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, Iron & Steel Div., 19th Annual 
Electric Furnace Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


7-8. Society of the Plastics Industry, 
9th Plastic Film, Sheeting & Coated 
Fabric Conference, Pierre Hotel, New 
York, N. Y. 


7-8. American Chemical Society, Com- 
bined Southwest & Southeast Re- 
gional Meeting, Jung Hotel, New Or- 
leans, La. 


12-14. Eastern Joint Computer Con- 
ference, Sheraton-Park Hotel, Wash- 
ington, D. C. 


18-19. Rensselaer Polytechnic Insti- 
tute, Materials Research Conference, 
Droy, N. Y. 


26-31. American Assn. for the Ad- 
vancement of Science, Annual Meet- 
ing and Exposition of Science and 
Industry, Denver Hilton Hotel, Den- 
ver, Colo. 


January 


9-11 American Society for Quality 
Control, American Institute of Elec- 
trical Engineers, Institute of Radio 
Engineers, Electronic Industries Assn., 
National Symposium on _ Reliability 
and Quality Control, Statler-Hilton 
Hotel, Washington, D. C. 


12-15. American Institute of Me- 
chanical Engineers, Annual Meeting, 
New York, N. Y. 


22-25. National Plant Maintenance 
and Engineering Show, Convention 
Hall, Philadelphia, Pa. 


23-26. Canadian Pulp & Paper Assn., 
1962 Annual Meeting of the Technical 
Section, Queen Elizabeth Hotel, Mont- 
real, Can, 


26-2. American Management Assn. 
Quality Control, AMA Academy, Sara- 
nac Lake, N. Y. 


31-2. University of California, Gas 
Chromatography Course, Los Angeles, 
Calif. 


February 


5-9. American Society for Testing 
Materials, Committee Week Meeting, 
Statler-Hilton Hotel, Dallas, Tex. 


6-8. Society of the Plastics Industry, 
Reinforeed Plastics Div. Conference, 
Edgewater Beach Hotel, Chicago, Il. 


12-15 12th National Exposition of the 
Air-Conditioning, Heating and Re- 
frigeration Industry, Great Western 
Exhibit Center, Los Angeles, Calif. 


18-22. American Institute of Mining, 
Metallurgical & Petroleum Engineers, 
Annual Meeting, New York, N. Y. 


21-23. Oklahoma State University, 
National Gas Conference, Stillwater, 
Okla. 


March 


1. Drug, Chemical & Allied Trades 
Assn., 36th Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


4-7 American Society of Mechanical 
Engineers, Gas Turbine Power Con- 
ference & Exhibit, Shamrock-Hilton 
Hotel, Houston, Tex. 


13-14. Manufacturing Chemists’ Assn., 
2nd Symposium of Packaging of 
Chemical Products, Chase-Park Plaza 
Hotel, St. Louis, Mo. 


14-16. Instrument Society of America, 
12th Annual Conference on Instru- 
mentation for the Iron & Steel In- 
dustry, Hotel Roosevelt, Pittsburgh, 
Pa. 


15-23. American Society of Tool & 
Manufacturing Engineers, Engineer- 
ing Conference and Exhibit, Cobo Hall, 
Detroit, Mich. 


19-23 National Assn. of Corrosion 
Engineers, Annual Conference and 
Show, Municipal Auditorium, Kansas 
City, Mo. 


18-22. National Assn. of Corrosion 
Engineers Meeting, Municipal Audito- 
rium, Kansas City, Mo. 


20-29. American Chemical Society, 
National Meeting, Washington, D. C. 


April 


9-10. Instrument Society of America, 
4th National Chemical & Petroleum 
Instrumentation Symposium, Wilming- 
ton, Del. 
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Want a nonionic 
bulking agent... 
compatible with 
heavy metal salts 
and alkaline 
earth elements? 


METHOCE 


Methocel® methylcellulose 
offers valuable combinations of 
properties unavailable in any 
other gum, natural or synthetic. 
For example, nonionic Methoce! 
is compatible with a wide range 
of materials, and it is not pre- 
cipitated as an insoluble salt 
by multivalent metal ions. In 
addition, Methocel is used as 
an excellent film former, binder, 
thickener. Viscosity stability is 
excellent over a pH range from 
about pH 8 to 12. 


Send for a sample of Methocel. 
See pages158 & 159 for details. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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Looking for 

a low-ash, 
thermo-gelling 
binder 

safe for human 
consumption ? 


METHOCE 


Colorless, tasteless, odorless 
Methocel® methylcellulose 
products are available in grades 
for use in foods and pharma- 
ceuticals. They are ideal binding 
and thickening agents and are 
not metabolized when ingested. 
Ash content is negligible. 
Methocel is also unique in that 
it is thermo-gelling, a property 
of great value in helping control 
water migration in food and 
pharmaceuticals. And because 
Methocel is surface-active, it is 
an effective emulsion stabilizer. 


Send for a sample of Methocel. 
See pages 158 & 159 for details. 


Midland, Michigan 


NEW EQUIPMENT .. . 
Continued from page 78 


A temperature-sensing probe that 
fits through an opening in the 
magnet’s center is spring-loaded to 
insure positive contact with the 
surface. 

The magnet may be moved from 
surface to surface without discon- 
necting the couple from recording 
instruments. Conductor wires are 
available in any length, including 
the standard 12-in. Covered by a 
stainless steel braided sheath, the 
wires are available in either 
Chromel-Alumel or Iron-Constan- 
tan, compatible with indicat- 
ing and or recording meters.—The 
Advanced Products Co., North 
Haven, Conn. 78E 


Controlled meter 


Unit delivers predetermined flow 
of liquid, then resets automatically 


If checking the softness of wa- 
ter from a conditioner—to find 
when to switch softening units—is 
a tedious job, try this automatic 
reset controller that meters a pre- 
determined amount of liquid, then 
resets itself for the next cycle. 
Between cycles, it sends out a sig- 
nal that starts the regeneration 
cycle on automatic systems. 

The total amount of liquid me- 
tered in each cycle can be fixed 
anywhere from 1 to 100% of full 
dial capacity, which can range 
from 20,000 to 1 million gal. Two 
pointers show -both the preset 
value and how many gallons still 
have to be metered in the cycle. 


Novembcr 


If more than one water softener 
is being used, the coil of a built-in 
relay can be wired into the control 
circuit so that no more than one 
tank will be regenerated at any 
particular time. The preset value 
can be changed at any time with 
an adjusting screw.—Badger Me- 
ter Mfg. Co., Milwaukee. 156A 


Excess-flow check valve 


When flow exceeds a preset rate, a 
spring-loaded poppet shuts quickly. 


Sudden failure of a pipe or tub- 
ing that handles hazardous or toxic 
material will not be a problem with 
this excess-flow check valve. When 
flow-through exceeds a_ predeter- 
mined rate, a spring-loaded poppet 
in the valve shuts instantly. 

After the downstream rupture 
has been sealed and the system re- 
charged to normal pressure, the 
valve resets automatically, and nor- 
mal flow is restored. The unit may 
be coupled directly to a pressure tap 
on a pressure system, or installed 
between the system and instrument 
lines connected to flow meters or 
other instruments. 

Containing only two moving 
parts, the device may be used for 
complete closure or to allow a very 
slow, calibrated leak.—Chemiquip 
Co., New York. 156B 


Resin proportioner 


Positive-displacement pumps con- 
trol resin and hardener input rates. 


Application of highly viscous 
epoxy formations is simplified with 
a device that meters resin and 
hardener before they are mixed 
with filler material. 

The unit consists of two elec- 
trically driven positive-displace- 
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ment pumps that proportion resin 
and hardener in the desired ratio. 
These materials are delivered to a 
mixer-extruder where filler mate- 
rial is introduced. The flow rate 
of all three components is ad- 
justed to yield the desired formu- 
lation. 

A screw mixes and extrudes the 
compound, ready for use. The 
mixer, driven by an adjustable- 
speed electric drive, can be set to 
deliver from 1 to 10 lb./min. The 
mixing chamber is accessible for 
easy cleaning, or sand can be cir- 
culated for cleaning without dis- 
assembly. Formulations with up 
to 400% filler have been com- 
pounded and extruded.—G. Diehl 
Mateer Co., Wayne, Pa. 156C 


Fluid-bed dryer 


Heated air passes through material 
in batch or continuous operations. 


Hot air fluidizes and dries solid 
particles in this dryer that is said 
to speed: up batch-drying opera- 
tions. Loads of from 11 to 440 lb. 
may be dried in 30 min. or less. 

In operation, material to be 
dried is placed in a container hav- 
ing a bottom of fine-mesh screen. 
The container fits into a carriage 
that is rolled into the dryer, where 
the container is lifted against a 
frame to form a dust-tight seal. 

Air, heated by passage over 
steam coils or electric heaters, is 
pulled up through the charge, 
aerating the product for maximum 
surface exposure of the particles. 
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Moisture-laden air passes up 
through a bank of nylon filter 
tubes, through a fan, and exits 
through a damper that may be ad- 
justed to control air volume. 
Larger units have automatic shak- 
ers for the filter sleeves. 

Uniform drying and minimized 
production of fines are also cited 
as advantages of the mechanism. 
It can be adapted for continuous 
operation. — The Fitzpatco Corp., 
Chicago. 157A 


Briefs 


Chlorine indicator continuously 
analyzes treated water, registers 
any change in residual chlorine 
within 10 sec. Sensitive to 0.01 
ppm., the device may be used to 
indicate only, or indicate, control 
chlorinator output.—Wallace & 
Tiernan Inc., Belleville, N. J. 157B 


Pipe fittings, agitators, thermo- 
wells, valves, and even tanks, may 
be coated with corrosion-resistant 
plastics such as Penton, Kel-K and 
Teflon. Coatings are applied to 
equipment supplied by vendors or 
users.—General Plastics Corp., 
Bloomfield, N.J. 157C 


Equipment Cost Indexes . . . 


June Sept. 
1961 
Industry 
Process Industries 
Clay 224.4 224.6 
Petroleum ind. ......... 234.8 235.2 
Process ind. avg........ 235.2 236:2 
Related Industries 
Elec. Power equip....... 235.1 235:8 
Mining, milling ......... 238.7 239.2 
Refrigerating .......... 268.6 269.1 
Steam power .......... 225.0 225.5 


Compiled quarterly by Marshall and Stevens, 
Los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; Mar. 6, 1961, 
po. 115-116 for annual averages since 1913. 
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Want a 
colorless, 

enert gum 

to form strong, 
water-soluble 


films? 


METHOCEL 


Methocel® methylcellulose 
forms tough, flexible, clear, cold- 
water-soluble films. They’re 
grease and oil resistant, with 
good ink holdout. Or perhaps 
you want a thickener, binder or 
water-retention agent. What- 
ever the use, you’ll find the best 
combination of gum properties 
in Methocel. There are over 50 
products to choose from, for use 
in almost every kind of product 
from paint to pharmaceuticals, 
from cosmetics to concrete. 


Send for a sample of Methocel. 
See pages 158 & 159 for details. 


THE DOW CHEMICAL COMPANY 


Midland, Michigan 
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TRY METHOCEL FOR ALL 
THESE GUM PROPERTIES... 


thickener—film former—binder—stabilizer 
—thermal gelling—water retention agent 


This family of over 50 Methocel® products offers 
unique combinations of properties where thicken- 
ing and/or a number of other actions are required. 
Methocel methylcellulose is soluble in both cold 
water and organic solvents. Available viscosities 
range from ten to 15,000 centipoises in 2% solu- 
tions, depending on the Methocel product selected. 
It’s a film former, an emulsifier and a suspending 


SOLUBILITY 

You can select the degree or type of 
solubility you need. Methocel prod- 
ucts are available which possess 
solubility in water and in organic 
solvents. Solubility can thus be 
varied to meet product require- 
ments. 


VISCOSITY STABILITY 


Viscosities of the various Methocel 
products range from ten to 15,000 
cps. Because they are nonionic, the 
viscosity of solutions is stable over 
a wider pH range than other gums, 
i.e., from about pH 3 to 12. Metho- 
cel is very resistant to the growth 
of microorganisms. Normally it does 
not require the addition of preser- 
vatives. 


agent for almost any kind of water-based product. 
And because Methocel is nonionic, solution viscosity 
is highly stable. Colorless, tasteless, odorless Metho- 
cel products are available in grades used in phar- 
maceuticals and food products as an acceptable 
food additive. They exhibit lack of syneresis as well 
as promoting thermogelling action, prime advan- 
tages for manufacturers of prepared foods. 


Methocel offers a full range of viscosities. 


are available which do not exhibit 


THERMAL GELATION 

Solutions containing certain types 
of Methocel gel on heating or cool- 
ing in contrast to other gums which 
gel only on cooling. This unique 
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phenomenon is reversible. This is 
particularly valuable for adhesives 
which must set up on heating. 


Where thermal gelling is a dis- 
advantage, other types of Methocel 


this property. 


STRONG FILM FORMER 


Methocel can form tough, flexible, 
clear, water-soluble films which are 
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Solutions of Methocel gel on heating. 


resistant to grease and oil, and can 
be heat sealed. In addition, they 
provide good ink, varnish and wax 
holdout for certain applications. 
Low viscosity types of Methocel 
are used to obtain maximum solids. 
Because specific gravities of the 
films are low, they usually give 
superior binding properties or 
greater area coverage per pound 
than other gums. 


STABILIZER 

All Methocel products are effective 
stabilizers and protective colloids. 
Choice of the type to be used 
depends on the application because 
protective colloid effects can be 
very specific both as to type and 
viscosity. Operating temperatures 
must also be considered, since ther- 


Tough, water-soluble films 
can be made with Methocel. 


mal gelation properties can be an 
important factor. 


WATER RETENTION 

This property of Methocel is par- 
ticularly valuable to the food 
manufacturer. When used as a 
binder, Methocel exhibits lack of 
syneresis. Foods do not weep water. 
In certain types of foods Methocel 
retards drying out of products, 
keeping them moist and saleable 
over long periods of time. 


SURFACE ACTIVITY 

Unlike other gums, solutions of 
Methocel are surface active, 
reducing the surface tension of 
water solutions. Methocel is used 
as a very effective emulsifying and 
suspending agent. 


THE DOW CHEMICAL COMPANY 


THE DOW CHEMICAL COMPANY 


Abbott Road Building « Midland, Michigan « Attn: Chemicals Merchandising Dept. 690AK 11-27 


Please send me Methocel Handbook and a sample of Methocel, of the type most suitable for the specific product 


or application described below. 


Viscosity range desired Solubility water [_] organic 


Company Address 


Zone 


City 


Curemicat 27, 1961 


State 


BINDING AGENT 


Methocel products are excellent 
binders for all kinds of pigments, 
glass fibers, fillers, colors, toxicants. 
Being nonionic, Methocel products 
have a wide range of compatibility 
with other formulating ingredients. 


Methocel forms stable suspensions. 


WIDE PRODUCT RANGE 
The many varying combinations of 
properties offered by Methocel 
products are highly advantageous 
for agricultural compounds, chemi- 
cal specialties, cosmetics, pharma- 
ceuticals, paints, foods, paper prod- 
ucts, textiles and others. 


Send for free samples and infor- 
mation on Methocel products. Be 
sure to include a brief description 
of your requirements or product 
on the coupon. 


Midland, Michigan 
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WAGNER / 
MOTORS / 
AT/ power to make ammonia T 
WORK 
/ 100 hp Wagner®explosion-proof motor provides safe, A SE 
all-weather drive for gas reform induced draft fan pence 
The motor: a totally-enclosed, fan-cooled Wagner Type JP-1. It’s the — 
perfect power package for the fan it drives in the Phillips Pacific TWO | 
Chemical Corporation plant at Kennewick, Washington. It is com- TERSC 
pletely explosion-proof—protected against dust, dirt, abrasives and Revier 
fumes, and is capable of operating for long periods under critical Servic 
conditions without maintenance. du Po’ 
Now, your end products may be aluminum awnings or axes instead This 
of anhydrous and aqua ammonia. But you do use electric motors. And yolum 
we've got motors that will keep your production rates up... motors 
with a wide variety of enclosure types and mountings in ratings = 
through 1000 horsepower. Design-wise, they’ll please your most demand- natior 
ing engineer. Work-wise, they’ll please you, for they get the job done. vine s 
Wagner motors have been getting the job done for over 65 years. , oie 
What’s more, our program of constant research and development in 
electric motor design makes sure that Wagner motors will continue Reser 
to lead where it counts...in performance. Call your Wagner Sales Devel 
Engineer for an analysis of your next motor application, be it for 1959. 
plant or product. paper: 
Branches and Distributors in all Principal Cities — 
Wagner Electric Corporation 
6407 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. One 
notabl 
tion a 
on cur 
The 
ward | 
the fie! 
Wagner Type JP motors are built retriey 
with rugged, corrosion-resistant cast lation. 
iron frames. Both ends of these motors 
have running shaft seals to keep the forme! 
heavy-duty bearings clean. Bearings my co 
can be relubricated to add years pers it 
to life of motors that operate under comme 
severe conditions, 
of the 
The 
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About 
cal rev 
Some 
proved 
tionabl 
Chay 
taking 
is divi 
short i 
ture se 
system: 
grams, 
tigation 
machin 
tion eq 
tensive 
What it 
is that 
of-date. 
erally 
160 November 27, 1961—CuemicaL ENGINEERING Cin 


/ 


Technical Bookshelf 


4 SEARCH FOR WORDS 


INFORMATION RETRIEVAL AND MaA- 
CHINE TRANSLATION. PART I OF 
Two PARTS. Ep. BY A. KENT, IN- 
TERSCIENCE. 686 PAGES. $23. 
Reviewed by B. E. Holm, Engineering 
Service Div., Engineering Dept., E. I. 
du Pont de Nemours & Co., Ine. 

This is the first part of a two- 
volume work that records the pa- 
pers and discussions of the Inter- 
national Conference for Standards 
on a Common Language for Ma- 
chine Searching and Translation, 
held under the auspices of Western 
Reserve University and the Rand 
Development Corp., Sept. 6-12, 
1959. This volume includes the 
papers presented on machine lit- 
erature searching. 

The conference had two chief 
purposes. 

One was to convene most of the 
notables in the field of documenta- 
tion and have them present papers 
on current work. 

The other was to begin work to- 
ward the adoption of standards in 
the field of information storage and 
retrieval, including machine trans- 
lation. Since this volume treats the 
former subject only, I shall restrict 
my comments to the technical pa- 
pers included in the book, and not 
comment upon the goals and results 
of the conference. 

The book includes 22 chapters, 
representing 21 papers’ given. 
About half the papers are theoreti- 
cal reviews of what might be done. 
Some of these are based upon un- 
proved hypotheses and are of ques- 
tionable value. 

Chapter 1 is the major chapter, 
taking up 236 of the 686 pages. It 
is divided into six tables (with 
short introductions) listing litera- 
ture searching devices, information 
systems, machine translation pro- 
grams, language pairs under inves- 
tigation, subject fields covered in 
machine translation, and transla- 
tion equipment. These provide ex- 
tensive listings of who is doing 
what in these fields. The problem 
is that this material is already out- 
of-date. Such references can gen- 
erally be found in National Science 
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corrosion-proof, noncontaminating 
lining for pipe, tees and ells, by DORE 
Doré’s FLUOROGREEN E-900, scientifically compounded FEP Teflon*, 


provides outstanding resistance to the corrosive action of acids, alkalis and 
many other solvents that attack steel pipe. It cannot contaminate any line 
products, has a very low adhesive characteristic for minimum flow resistance 
and is practically impervious to erosion. FLUOROGREEN E-900 has less 
porosity and better chemical inertness than extruded TFE (Teflon) or 
Teflon 100. 


Specify FLUOROGREEN lined piping systems to handle severe products 
. . to protect against corrosion and contamination .. . to avoid the fragility 
found in non-metallic piping. A FLUOROGREEN E-900 system will with- 
stand operating temperatures to 350°F. Lined pipe is supplied in lengths to 
10 feet with 150 lb. ASA flanges. The tees and ells are standard, cast ductile 
iron fittings with 150 lb. ASA flanges. Pipe and fittings are available in 
sizes 1”, 114", 2”, 3”, 4” and 6”. 
If corrosion and/or contamination is a problem write for Data Sheet E-900 or 
ask for name and address of your nearest distributor. 


* Registered trademark of E. !. Du Pont Co. for their fluorocarbon resins including TFE resins. 


5406 Schuler + . Box 7772 ° houston 7, Texas 
Export: 1505 Race Philadelphia 2, Pa. U. Ae? 
Cable address: Dorex ; 


161 


= 
be 
Trademarks 


Belmont Packings 
are the “Better Buy 


the exact ‘ inswer: to your 
Sealing Problems. You won’t 
be sold a “Just-as-good”. 


Easiest to get...from 
convenient Local Industrial 
Distributors, geared to your 
needs. Find the Belmont 
Distributor nearest you in 
Conover-Mast Purchasing 
Directory. Heis always avail- 
able when you need him. 


~ HIGH PRESSURE ASBESTOS e ROTARY PUMP PACKINGS e¢ 
VALVE PACKINGS eV-RINGS e LEATHER PACKINGS e SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS e METALLIC PACKINGS e PLASTIC PACKINGS ¢ 
TEFLON PACKINGS & GASKETS e SPIRAL WOUND GASKETS 


Buy 


TUE BELMONT PACKING & RUBBER COMPANY - PHILADELPHIA 37, PA. 


BOOKSHELF... 


Foundation publications such as 
“Nonconventional Technical Infor. 
mation Systems in Current Use” 
and “Current Research and Devel- 
opment in Scientific Documenta- 
tion.” Each of these publications, 
for less than $1 each, would seem 
to be a better buy because they 
are revised regularly and therefore 
are more current. 

The other chapters range from 
classification studies by S. R, 
Ranganathan and S. Parthasarathy, 
through machine literature search- 
ing and chemical nomenclature 
studies by V. P. Cherenin and A. M. 
Zuckermann of the U.S.S.R. to re- 
views of specific systems such as 
the Minicard Film Record, the Mag- 
nacard System, and the GE-250 In- 
formation Searching Selector. This 
last piece of equipment, after a 
long dissertation on its virtues, is 
given a footnote to the effect that 
its features would be more com- 
patible with advanced circuitry and 
storage methods. Therefore, the 
information searching equipment 
delivered to Western Reserve Uni- 
versity was the GE-225, a general- 
purpose computer. 

In summary, this book is a com- 
pilation of papers by international 
authorities in the field of documen- 
tation. There is no noticeable con- 
tinuity throughout. This is cer- 
tainly not a book for chemical 
engineers interested in a general 
review of the field of information 
retrieval. The book is highly spe- 
cialized, often narrowly theoretical, 
and in many areas, already out-of- 
date. It is doubtful that it “- even 
of interest to many documentalists. 


In Rapid Review 


The Condensed Chemical Dictionary. 
6th ed. Ed. by A. and E. Rose. Rein- 
hold. 1,257 pages. $17.50. Many changes 
have been made in this first new edi- 
tion since 1956. Page size is enlarged 
to 68 x 9% in., with number of pages 
also increased. Much information on 
rockets and thermonuclear phenomena 
is included. Seads of new _ trade- 
marked items make their first appear- 
ance, while older, established ones are 
often amplified with information on 
new uses. One indication of growth: 
manufacturers listed at front of book 
numbered 355 in 1956; now the total 
is over 450. What has not changed is 
the over-all excellence of the diction- 
ary. For A to Z information on chemi- 
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cals, materials, properties, grades, 
synonyms, and so on, there’s hardly 
need to go further than this one source. 


Handbook of Thermophysical Proper- 
ties of Solid Materials. Vols. I-V. Ed. 
by A. Goldsmith, T. E. Waterman, and 
H. J. Hirschhorn. Two publishers have 
brought out competing editions of the 
same five-volume, 4,300-page reference 
work. The texts of the two editions are 
identical (and so are the prices), but 
The Macmillan Co.’s set is hardbound, 
while Pergamon Press Ince.’s publica- 
tion is looseleaf-bound. Pergamon says 
that its binding thus facilitates the 
handy addition of new data as it be- 
comes available. But when pressed, the 
publisher also admits that it has “no 
present plans” to issue supplements of 
new data, though the idea hasn’t been 
ruled out as “valuable,” especially “in 
two years or so.” On the other hand, 
Maemillan’s edition is handsome, fine 
and slick in appearance, printed on 
quality paper—but hardbound, so 
can’t be supplemented in case new 
data does become available. Either 
way, the contents represent all pub- 
lished data on 12 of the major proper- 
ties (density, melting point, specific 
heat, thermal conductivity and dif- 
fusivity, emissivity-reflectivity, linear 
thermal expansion, vapor pressure, 
electric resistivity, and the latent 
heats of fusion, vaporization and sub- 
limation) of those solids melting above 
1,000 F. (polymers, elements, alloys, 
cermets, ceramics, intermetallics and 
composites). Data were compiled and 
prepared by researchers at Armour 
Research Foundation, working under 
an Air Force contract. $90 for either 
set. Write: The Macmillan Co., 60 
Fifth Ave.. New York 11, for the 
bound edition; Pergamon Press Inc., 
122 E. 55th St., New York 22, for the 
looseleaf set. 


Proceedings of the Fifteenth Aniual 
Power Sources Conference. A 162- 
page, hardbound transcript of 37 
papers presented to the conference 
held at Atlantic City, N. J., on May 
8-11, under the auspices of the U. S. 
Army Signal Research and Develop- 
ment Laboratory’s Power Sources Div. 
Papers were presented in six sessions, 
covering: Primary Fuel Cell Batteries, 
Regenerative Fuel Cell Batteries, Sec- 
ondary Batteries, Primary Batteries, 
Solar Energy Conversion. and Ther- 
mal Energy Conversion. Single copies, 
$10; additional copies, $5 each. Write: 
PSC Publications Committee, P. O. 
Box 891, Red Bank, N. J. 


More New Books 


Report Writers’ Handbook. By C, E. 
hes Hagan, Prentice-Hall. 276 pages. 


Introduction to Feedback Systems. By 
L. D. Harris. Wiley. 362 pages. $10.50. 
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ENTOLETER® IMPACT MILLS 


... true control assured 
for Colgate’s “Ajax” line 


¢ Improved Product Quality 
e Elimination of Production Bottleneck 
e Trouble-Free, Efficient Operation 


Colgate-Palmolive has found that ENTOLETER IMPACT MILLS 
provide real benefits in processing “Ajax” household cleanser. 

Engineered for simultaneous blending, grinding, and deag- 
glomerating action, the IMPACT MILLS deliver a completely 
homogeneous, smooth-textured product. 

With capacity per machine of 1714 tons/hr, these mills require 
less than 2.3 HP/ton/hr . .. Provide satisfactory wear life on highly 
abrasive materials. 

Proven successful at Colgate’s oldest and largest plant in Jersey 
City, ENTOLETER IMPACT MILLS have been installed in 
other “Ajax” producing plants throughout the U.S. 


The Colgate-Palmolive Co. reports that “Blocking, packing, 
poor flow, and lack of product uniformity were ever present prob- 
lems when the hammer-mill pulverizer was used. Installation of 
the ENTOLETER MILL gave TRUE CONTROL of the ‘Ajax’ 
line for the first time, including the automatic packaging step”. 


Investigate the advantages of Centrifugal Impact Mills TODAY! 
Write or phone for additional information and FREE LABORA- 
TORY TEST SERVICE, 


) ENTOLETER 
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Aldrich pumps thrive on 24-hour 
liquid diet of anhydrous ammonia 


At five years of age, these two Aldrich 
Triplex pumps are still at work for South- 
ern Nitrogen Company. Service is con- 
tinuous (168 hours a week ), pump suction 
185 psig, discharge 3000 psig, temperature 
100 degrees F. No one said the job was 
going to be easy ... and Aldrich pumps 
have once more proved their ability to 
handle the tough assignments. The only 
shutdowns required were for routine 
packing replacement, according to Paul 
Meyers, Superintendent. 


Southern Nitrogen, at its Savannah, 
Georgia plant, produces a group of nitro- 
gen chemicals. In handling liquid anhy- 
drous ammonia, the Aldrich direct flow, 
reciprocating pumps have assisted in the 
production of urea. Pump plungers, valve 
seats and plates are of 440 C stainless 
steel for added insurance. 


There are very few high pressure applica- 
tions in the chemical industry that Aldrich 
pumps have not been called upon to 


THE TOUGH PUMPING PROBLEMS GO TO 
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handle. So don’t hesitate to present your 
problem to our engineers—who have 
solved most pumping specials already. 
Corrosive, viscous, abrasive, or highly 
compressible fluids over a wide range of 
temperatures are now being handled by 
Aldrich pumps rated from 5 to 2500 hp., 
and up to 100,000 psi. For quick refer- 
ence, consult our advertisement in Chemi- 
cal Engineering Catalog, or write Aldrich 
Pump Company, 3 Gordon Street, Allen- 
town, Pennsylvania. Remember .. . 


oF INGERSOL 
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Tempered Llass = 


Your product stayS pure... 
e e 
because KIMAX resists corrosion! 
Do your present process pipe lines — sudden temperature differentials almost as quickly and easily. 
our | guarantee the purity of your — from steam to cool liquids. And KIMAX Glass Pipe is eco- 
ave product? If not, consider KIMAX KIMAX Glass Pipe is serenely nomical . . . initial costs compare 
~ Tempered Glass Pipe. indifferent to the savage attack of —— favorably with other pipe materials. 
ye It resists corrosion and pitting — most acids and alkalis. Installation cost is usually less and é 
by tiny particles cannot lodge. Smooth Since glass is inert, nothing is maintenance cost is practically nil. 
1D., inner walls discourage build-up of ever added to or taken away from For more information about Ps 
er- scale and residue. your basic product. KIMAX Glass Pipe write Kimble 
ich It has amazing resistance to im- Stoppages in the line can be Glass Company, a subsidiary 0 
on- pact damage and easily withstands spotted in seconds and remedied — Owens-Illinois, Toledo 1, Ohio. 
; Distributed in the U.S. and Canada by Fischer & Porter Company, Warminster, Pa. 
KIMAX TEMPERED GLASS PIPE Owe NS- ILLIN OIS 


AN PRODUCT 


GENERAL OFFICES «+ 


TOLEDO 1, OHIO 
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removing dust from glass-bag dust collectors, 


Dracco dust collectors now utilize one of indus- materials handling), electric and open hearth 
try’s most exciting new techniques — sonics steel furnaces, metallurgical furnaces, rock 
— to realize greatly improved glass filter bag dryers, calciners, fusing furnaces, chemical 
cleaning action. This development is so signifi- processes and related applications. 
sonic cleaning and expert consultation on 
your dust control requirements from: Dracco 
Sonic cleaning — patented and available Division of Fuller Co., Harvard Avenue & 
exclusively from Dracco — provides three East 116th Street, Cleveland .5, Ohio. 


operating advantages: low back pressure 
through effective dust removal; long bag life 
since bags are not flexed, creased or shaken; 
low maintenance through elimination of mov- 
ing parts within the collector. 


Cleaning by low-frequency sound waves 
has been conclusively proved in full-scale 
field installations: 

. on Glass-Bag Filters it is distinctly supe- 
rior to reverse air cleaning alone. 

. on conventional baghouses using cotton 
or synthetic bags it provides results second 
only to mechanical shaking. While mechani- 
cal shaking offers more vigorous bag agita- 
tion, sonic cleaning provides satisfactory 
cleaning with less bag wear and no internal 


moving parts. Proved in service — Dracco Glass-Bag Filter equipped 
Sonic cleaning is recommended for cement with sonic generators cleans cement kiln gases. Sound waves 
mill applications (kilns, grinding, classifying, dislodge collected dust without wear or fracture of cloth. 


See Dracco at the 28th Exposi- ; 

tion of Chemical Industries, New airstream conveyors 
York Coliseum, Nov. 27-Dec. 1: . 

Booth 495, Second Floor. dust control equipment 
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In many applications—design and operating 
engineers are finding that they can cash in 
on money-saving benefits by specifying 
Wolverine Trufin Type S/T (19 fins per 
inch) in seamless steel. 


Trufin—in steel— possesses all of the in- 
herent advantages of integral finned tube. 


Wolverine TRUFIN and STEEL 


design smaller exchangers without sac- 


rificing capacity. You save on shells, 


20 together—naturally! headers, baffles, supports, ete. 


When retubing—Trufin’s extended sur- 
face makes it possible to dramatically 
increase the capacity of existing ex- 
changers. Trufin Type S/T can be sub- 
stituted directly for bare tube. 


Trufin has stamina—Trufin, because of 
its integral fins, has the ability to stand 
up under rigorous operating conditions. 
Fins are part of the tube wall and are 
unaffected by temperature and _pres- 
sure changes and vibrations. 


Trufin is produced in many types, sizes, 
and _ fin spacings-and in steel, copper, 
copper alloys and aluminum. 


WRITE TODAY FOR MORE INFORMATION. 
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Look to Wolverine for the 
complete line of finned tube 


Trufin Trufin Trufin Trufin Trufin Trufin Trufin 


T T T Type S/T Type L/C Type H/R Type H/A Type I/L 
ype S/ ype W/H owes (Bimetal) ype H/ ype H/ ype |/ 
Only Wolverine Tube Division of Calumet & Hecla, of heat transfer applications. Each type is available 
Inc. can supply you with such a complete line of in a complete range of sizes and alloys. Ask your 
integrally finned tube — seven different types de- Wolverine salesman for information about how 
signed to bring increased efficiency to a wide variety these outstanding tubes can help you. 


WOLVERINE ALSO OFFERS SPECIAL SERVICES AND SPECIAL PRODUCTS 


4 Wolverine’s Field Engineering Service 
is staffed with specialists trained in tub- 
ing selection, alloys, metallurgy, equip- 
ment design, etc. Also available for 
consultation are Wolverine’s Heat 
Transfer Specialists who are located 
throughout the major processing areas. 
The services of all these men are yours 
—without obligation. 


. AND, OF COURSE, WOLVERINE TUBE also manufactures a com- 
plete line of copper, copper alloy and aluminum prime surface condenser 
tube. Ask your Wolverine sales representative about Wolverine’s complete 
line of products and services. 


Wolverine Tube is also a prime mill 


WOLVERINE TUBE source for palletized U-bend condenser 
DIVISION OF tubes—manufactures them to your ( 
“specs” and ships them to you in dis- 
(hy Ca lu met Hecla, Inc. posable box-type pallets so that you can 


feed directly from pallet to condenser. 
DEPT. S, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 


PLANTS IN DETROIT AND INKSTER, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


| 
= = 
« 
gr 
mi 
pi 
/ I m 
i | er 
i | re 
C: 
pr 
gr 
eq 
of 
in 
pl 


NUCLEAR GRAPHITE NEWS 


from NATIONAL CARBON COMPANY 


DIVISION OF UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK 17, N. Y. 
OFFICES: Birmingham, Chicago, Houston, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 


NO OTHER MATERIAL 
HAS SO MANY USEFUL 
NUCLEAR PROPERTIES 


e EXCELLENT STRUCTURAL MATERIAL 
RESISTS CORROSION 

e RESISTS THERMAL SHOCK 

e EASILY FABRICATED 

e HIGH MODERATING QUALITIES 


e STRENGTH INCREASES WITH 
TEMPERATURE RISE 


NUCLEAR GRAPHITE RESEARCH COVERS 
ALL PHASES AT NATIONAL CARBON 


Three-quarters of a century of expe- 
rience in carbon /graphite, and serv- 
ice to the nation’s nuclear program 
since its beginning, are behind the 
research and development continu- 
ally in progress at three laboratories 
of NATIONAL CARBON. 

Extensive study of irradiation ef- 
fect on graphite; development of 
higher purity and lower permeability 
graphite; the production of larger 
monolithic blocks; carbon-coated fuel 
particles; graphite matrix fuel ele- 
ments; new techniques for close-tol- 
erance machining, are all subjects 
receiving constant effort at National 
Carbon Company. 

Through its combination of unsur- 
passed research, engineering, and 
production facilities for nuclear 
graphite, NATIONAL CARBON is fully 
equipped to meet the special needs 
of the industry. NATIONAL CARBON 


invites discussion of any potential ap- | 


plication of graphite. 
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Building of Test Reactors Continues 
Under University Research Programs 


a 


This graphite reflector for a test reactor is similar to the type now being 
constructed for the Georgia Institute of Technology by O. G. Kelley & Company 


More and more colleges and univer- 
sities are expanding their research 
programs to include nuclear reactors. 
One of the latest additions at the uni- 
versity level is the nuclear facility now 
under construction on the grounds of 
the Georgia Institute of Technology 
in Atlanta, Georgia. 

Nuclear graphite from NATIONAL 
CARBON Is used in the reflector, which 
is similar to the type shown in the 
above illustration. 

The Georgia Tech Research Re- 
actor was designed to satisfy as many 
requirements in a broad research pro- 
gram in nuclear science as possible. 
Its breadth of utility not only em- 
braces classroom practices and ma- 
terial testing, but also serves as a 
basic research instrument for ad- 


“‘National’’ and ‘‘Union Carbide’’ are registered trade-marks for products ot 


NATIONAL CARBON COMPANY 


7, 1961 


vanced experimentation, including 
medical research. 

The Georgia Tech reactor is very 
similar to the CP-5 Argonne Research 
Reactor and, in some respects, the 
MIT reactor. It will have an initial 
power rating of 1000 kw, with an 
eventual capacity of 5000 kw. 

Since its pioneering use in the first 
reactor at Stagg Field, University of 
Chicago, “National” nuclear graph- 
ite has been increasingly employed 
in applications such as: moderator, 
reflector, thermal column, fuel ele- 
ment concepts, and control rods. Ex- 
tremely resistant to thermal shock, 
and with no danger of melt-down, 
graphite is the logical solution to the 
higher-temperature reactors of the 
future. 


UNION 
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MARASPERSE* 


(usually in dry powder form) 
to make slurries thinner and easier to handle. 


The Marasperses keep small particles of insoluble solids dispersed, 
won't let them flocculate or “get together” in water. In slurries 
this means greater fluidity because smaller particles flow past one 
another more readily than do larger ones. 

Only a little Marasperse is required to achieve a workable slurry. 
Usually less than 39% (based on the weight of the solids in an 
aqueous system) will do the job for you. 

By the way, if your products have to be suspended in water for 
use, you can also avoid customer complaints about sedimentation 
by using Marasperses in your formulations. Pigment dispersions, 
for example, need only 1 or 2% Marasperse . . . likewise, ceramic 
clay dispersions and dyestuff pastes. What's more, Marasperses are 
really inexpensive, too! 

It’s easy to determine whether or not a Marasperse can be helpful 
to you. A few quick tests in your laboratory will provide the 
answer. Write us about your viscosity or dispersion problems. 
We'll send you suitable Marasperse samples for evaluation, to- 
gether with descriptive literature. 


MARATHON 


A Division of American Can Company 
CHEMICAL SALES DEPARTMENT 
*Registered U. S. trademark MENASHA, WISCONSIN 


MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 


Please send Information File No. £-111[-], Samples [[] of MARASPERSE for use in 


NAME 


COMPANY 


ADDRESS 


Please attach to your company letterhead. 


PRO & CON... 
Continued from page 7 


Work—All energy transferred 
between the system and the sur- 
roundings during a_ particular 
period which is in no way connected 
with mass bulk flow and which 
arises as the result of a potential 
gradient other than temperature 
between the system and the sur- 
roundings. 

With these definitions in mind, 
if one selects the gas as the system 
(example one), then work is done. 
With the selection of the piston and 
gas as the system, no work is done, 
since no energy other than heat is 
transferred from the system to the 
surroundings. (Had the pressure 
of the surroundings been specified 
to be any value less than 10 Ib./sq. 
in. abs., then work would be per- 
formed on the surroundings. ) 

The term fPdV can occur as a 
quantity representing work; it can 
also result from a relationship be- 
tween properties. If this term is 
used to represent work, P must be 
the pressure of the restraining 
boundary of the system. If one 
chooses a portion of the gas as the 
system, the pressure of the re- 
straining boundary can be closely 
approximated by the pressure of 
the gas. However, if one arrives 
at fPdV from a relationship of 
properties, then P is the pressure 
of the system and not that at the 
restraining boundary. Only in the 
limit of a reversible process are the 
P terms equivalent. Is this not 
the P and P’ distinction made in the 
first example? 

It would be interesting to ex- 
amine the definition of P that Dr. 
Cannon has proposed, with the 
amended condition that the piston 
shaft extend through a closed space, 
above the piston, that contains a 
gas with a volume comparable to 
that below the piston. 

Two other points relative to this 
example: First, how fast can heat 
be transferred across the bound- 
ary? In reality, there must be a 
temperature fluctuation in the gas 
and piston. This in itself would be 
highly irreversible. Thus, this 
process cannot be isothermal but 
more nearly can approach adiabatic 
conditions. Second, the example 
also points out the lack of under- 
standing of force and mass units. 

In the second example, the term 
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New steels are 


born at 
Armco 


Armco exhibit at the 
Exposition of the Chemical 
Industries will fea- 

ture service-proved applications 
of special-purpose stain- 

less and metallic coated 

steels. Visit Booths 1221-25. 


ARMCO 


SEE HOW 

ARMCO SPECIAL STEELS 
CUT CONTROLLABLE COSTS 
AND IMPROVE EQUIPMENT 
PERFORMANCE 


Designed to give you practical, usable information, 
Armco’s exhibit at the 28th Annual Exposition of the 
Chemical Industries will show how Armco corrosion 
and heat resistant steels are used effectively in the 


For Durability, 
Strength 
and Economy 


industry. 

Specific examples will demonstrate the utility of Armco ALUMINIZED STEEL 
Type 2, Zinccrie Steel and Armco’s special precipitation-hardening, heat 
resistant and extra-low carbon stainless steels for many types of processing 
equipment. In addition, you will have the opportunity to confer with Armco 
metallurgists and engineers on the properties of these metals and their logical 
areas of use. 

Visit Booths 1221-25 and see how your colleagues have used Armco Special 
Steels to solve troublesome problems involving wear, abrasion, heat, and 
corrosion. If you don’t plan to attend the Exposition, let us send you informa- 
tion on any or all of these cost-cutting Armco Steels. Just write us. Armco 
Division, Armco Steel Corporation, 2711 Curtis Street, Middletown, Ohio. 


Armco Division 
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WHETHER YOU NEED ONE GAS OR NINE, small cubic footage per hour 
or hundreds of tons per day, AC has the ‘‘PACKAGED”’ answer. AC's 
complete, pre-engineered cryogenic plants range from a simple oxygen, 
nitrogen, argon liquifying unit to the on-site erection of full-scale large 
tonnage production plants. Also distribution equipment including cryo- 
genic storage containers, cryogenic transports and high-pressure tube 
trailers. AC ‘‘PACKAGED” services provide site determination survey 
and plant startup, everything you need for the on-site production of the 
vital gases you use in your process. Write now for specific information— 
or better still—request that an experienced AC Sales Engineer call on you. 


AMERICAN CRYOGENICS. INC. 
THE INDEPENDENT ENGINEERING COMPANY DIVISION 


on P.O. BOX 30, O’FALLON, ILLINOIS 


PRO & CON... 


{PdV again is handled incorrectly, 
If a quantity of gas in the cylinder 
is taken as the system (Dr. Can- 
non’s selection), then P is the pres- 
sure at the restraining boundary. 
In a reversible expansion, this value 
of P can be replaced by the pres- 
sure of the system. Under these 
conditions, work is performed. If 
the cylinder and gas are taken as 
the system, then work is not done 
on the surroundings. Hence, the 
same example can be analyzed by 
a different choice of system, and a 
conclusion is reached that “when 
a gas expands into an infinite vac- 
uum, no work is done.” Of course, 
the assumption that the gas ex- 
pands reversibly is true only in the 
limit of an infinitesimal AP; thus 
the entire process is irreversible. 
ANDREW COSGAREA, JR. 
University of Oklahoma 
Norman, Okla. 


Dry vs. Wet Extinguishers 
Sir: 

As public relations counsel for 
Ansul Chemical Co., we were very 
much interested in your article 
(Aug. 7, p. 78) on liquefied bromo- 
trifluoromethane, trademarked FE 
1301 by Du Pont. 

The article reports figures on the 
relative effectiveness of FE 1301 
compared with other  fire-extin- 
guishing agents. These figures, 
which make FE 1301 look very good, 
are theoretically true when based 
on the agents alone. However, they 
do not hold true when the agents 
are applied from extinguishers. 

Most sodium bicarbonate-base 
dry-chemical extinguishers of 23-lb. 
capacity receive UL 4-B:C ratings, 
and one 2}{-lb.-capacity dry-chemi- 
cal extinguisher receives UL 6-B:C 
rating. Yet your article goes on to 
say that “a conventional fire ex- 
tinguisher containing 2?-lb. of FE 
1301 has received UL 4-B:C rating, 
might qualify for 6-B:C.” This 
clearly shows that the extinguish- 
ing effectiveness of a sodium bicar- 
bonate-base dry chemical is equal 
to or better than FE 1301 when 
applied from an extinguisher. 

BARNEY FREEMAN 
T. N. Palmer & Co. 
New York, N. Y. 
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Look 


(not all ball valves are the same}: itt 


BALL 


Only FLO-BALL has a top and bottom guided bal! combined with top entry. These features, which give you 
best valve performance, make all other ball valves obsolete. FLO-BALL is the valve you will use today and é 
for years to come. Only FLO-BALL offers all this at a competitive price. 


Top and Bottom Guided FLO» BALL 


Unlike other ball valves, FLO*BALL seats 
do not serve as bearings. By putting the 
= bearing loads where they belong —on 

frictionless Teflon bearings — the seat can 
then perform its basic sealing function. 
| Result: longest seat life, lowest torque, 
f- =n in sizes through 36”, pressures to 
10,000 psi, temperatures from cryogenic 
(—423° F) to + 500° F, for on-off and throttling. 


Floating Ball Vaives 


Other makes of ball valves put the 
crushing burden of bearing loads 
right on the fixed seats. This re- 
sults in seat distortion, hard turn- 
ing and short life. 


Fill in reverse side and mail today! 


For ultimate valve performance, 
specify FLO BALL— no equal! 


FIRST CLASS 
Business Reply Mail PERMIT #471 

BLOOMFIELD 
NEW JERSEY 


No Postage Stamp Necessary if Mailed in the U.S. 


Postage Will Be Paid By 


HY DROMATICS, inc. 


Bloomfield, New Jersey 
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Compare 5ALL’feature for feature|,o, 
_ there is no equal: MO 


1. TOP ENTRY 
All internal parts can be removed and re-installed without v 
removing valve from line. 
2. TOP AND BOTTOM GUIDED BALL | "oe 
Provides truly double seal, extends seat life. Makes for v Ad 
easy operation. 
3. DOUBLE SEATS | + Repri 
Interchangeable and replaceable seats insure sealing in v v v v v v * Subs 
both directions; give double protection against leakage. 
4. FLANGES INTEGRAL WITH BODY card is 
Rugged, one-piece body design gives greatest possible v v v 
strength. 
5. ONE PIECE BALL AND STEM EITE 
No possibility of separation of ball from stem. Always per- V 
fect alignment with zero backlash. Foolproofed for as- C AR 
sembly. 
a BLOCK AND BLEED | They're 
i Top and bottom guided ball and floating seats provide | to fold 
simultaneous up-stream and down-stream seal... a true v pone 
block and bleed valve. Block and bleed type available on ref 
ecial order. it . 


Specify the | for your application 


Sizes 14" 1” 36” 
‘Pressures. Vacuum — — 3000# 150 # — 300# — 600# (ASA Rating) ( 
terials | Carbon Steel, Stainless Steels, Semi-Steel, Brass, Alloy 20, Monel 
| Operators | Manual, Hydraulic and Motor 

: Two-Way, Three-Way, Fire-safe, High Pressure (to 10,000 psi), Cryogenic, etc. 


Gentlemen: 
| am interested in getting complete information on FLO-BALL valves. 


a 


Hydromatics, Inc. 


My application is 


[] Send sales engineer L] Send literature BLOOMFIELD, NEW JERSEY 
none Title 

Company Fill in this card 
Street ... mail today! 
City. State 
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’ Products 

| ¢ New Equipment 
New Chemicals 
Se Manufacturers’ 
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Help Yourself... 
| The postcards above can now bring you technical help, latest 
BY 
literature, expert guidance. Tear one out and, as you read this 
issue, circle numbers when you want more information. You'll 
note that the coding system is simple: all the code numbers are 
page numbers. 


You can also use these post-paid cards to subscribe, or to make 
your selection from a comprehensive list of editorial reprints. 
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CE editorial reprints are now easy to get—use Reader Service Card for fast service. *For each reprint you 


want just circle its number on the card. Fill in the blanks on the front, mail. Send remittance if you wish. 


e MATERIALS OF CONSTRUCTION 


Corrosion—Refresher on cause & cure ($1)............ 131 
High-Temperature Materials—Inorganic, nonmetals(75¢).120 
High-Temperature Metals—Selection, directory ($1)....129 
Lead Installations—Best designs for many uses (50¢).. 79 
Nonmetallic Inorganics—For severe conditions (50¢)...125 
Plastic Pipe—How and when to use (75¢).............. 135 
Process Piping Materials—Selection directory ($1)..... 169 
Protective Linings—Choice, application, directory ($1).. 88 


e PROCESSES 
Advanced Chemical Rocket Propulsion Systems (50¢)...179 


Bio-oxidation—Treatment of wastes (50¢)............. 68 
Chemicals From Petroleum—Available processes ($1)..139 
Chemical Rocket Propulsion Systems (50¢)............ 177 


Extractive Metallurgy—By chemical processing (50¢)..111 
Ultra-Low Temperatures—Production and uses (50¢)...133 
Fermentation—Its chemical technology (50¢).......... 74 
High-Temperature Technology—Materials, uses (50¢).. 91 
Manufactured Gas—To supplement natural gas (50¢)...115 
Moving Bed Processes—Theory plus application (75¢).. 64 


Nuclear Industry—Role of chemical engineers (50¢).... 89 
Nuclear Wastes—Treatment and disposal (50¢)........ 150 
Odor Controi—How to be a good neighbor (50¢)........ 98 
Operation & Maintenance—The impact of trends ($1)...121 
Photochemical Engineering—Uses, equipment (75¢).... 59 
Plants & Facilities—10th Inventory, 1959 (75¢)........ 158 
Plants & Facilities—1l1th Inventory, 1960 (50¢)........ 167 
Plants & Facilities—12th Inventory, 1961 (50¢)......... 178 


Processes & Technology—9th Inventory, 1959 (50¢)....159 
Processes & Technology—10th Inventory, 1960 (50¢)...171 
Processes & Technology—1ith Inventory, 1961 (50¢)...184 


e CHEMICAL ENGINEERING SCIENCE 


Analog & Digital Computers—In engineering use (50¢)..145 
Conference on the New Chemical Engineering ($1.50) ..173 
1 


Pilot Plant—All the aspects of scale up ($1)............ 27 
Speculative Process Design—Pilot plant bypass (50¢)..146 
Statistics—How to use data effectively (75¢)........... 73 
Systems Engineering—86-page review ($1.25).......... 181 
CE Refresher 
Thermodynamic Principles 42 
Compression & Expansion (50¢)..............020000- 45 
Chemical Equilibrium (50¢).........cccccccccccccecs 49 
simple Reactor Design 72 
Complex Reactor Design ee 75 
Catalytic Reactor Design (50¢)............e0eeeeeee 81 
Reactor Design Problems (50¢)............-00eeeees 87 
‘Physical Equilibrium I (50¢)..........cccccecceceecs 90 
Physical Equilibrium II 97 
Fluid Flow Equations (50¢)...........ccccececececes 101 
Fundamental Mathematics 113 
Mass Transfer Operations ($1)...........eeceeeeeees 130 
Unit Operations Refresher 
Sedimentation Theory 148 
Unsteady State Heat Transfer (50¢)............+005- 164 
Absorption Methods 168 
Simultaneous Heat & Mass Transfer (50¢)...........-. 187 


e EQUIPMENT AND DESIGN 


Air Pollution—CPI plant solutions (50¢)............... 143 
Control Valves—Behavior and selection (75¢).......... 141 
Disaster Control—Plan in advance (50¢)...........ee0. 186 
Electrical Safety—Design methods 185 
Estimating Engineering Properties 

Thermal Cond. (50¢)...94 Viscosity (75¢) ........ 138 


Critical Properties (75¢) .149 


Heat Capacities (75¢).109 
Other Physical Properties 
1 


Latent Heat (75¢).....117 


Surface Tension (75¢).126 (10) 51 
Flow Sheets—Engineering communiques (50¢)......... 99 
Flow File—50 design formulas (50¢).............0200- 112 
Flow Through Packing and Beds 

Pinidized: Systems 108 
Heat Exchanger Design—Shortcut methods (75¢)...... 52 
Heat Exchanger Calculations—Use these charts ($1)...136 
Mechanical Seals—How to select and use (50¢)........ 83 
Packaging—Unit containers for chemicals (50¢)........ 166 
Piping—Roundup of process pipe, valves, fittings (75¢).. 40 
Process Control—Instrumentation report ($1)......... 183 
Process Design: Fluid Flow—Size lines, pick pumps ($1) .161 
Pump Seals—Chemical plant practice (50¢)............ 92 
Water Conservation—Will taps run dry? (50¢)......... 105 
Water Pollution—Solve plant problems (50¢).......... 122 
Your Design Reference File 


e COSTS AND COMMERCE 


Buyer-Seller Relations—Vendor’s view (50¢)........... 157 
Capital Cost Estimating—Data, sources & methods ($1) .156 
Capital Investments—Appraisal methods (50¢)........ 182 
CE Cost File, 1959—Quick estimating data (50¢)........ 153 
CE Cost File, 1960—Quick estimating data ($1)......... 172 
Cost Control Systems—Reduce and control costs (50¢) .102 
Inflation—How to predict a shrinking dollar (50¢)...... 78 
Operator Shift Schedules—How to organize (50¢)...... 175 
Patent Fundamentals—Timely review (50¢)............ 114 
Petrochemicals—1958 economic review (50¢)........... 123 
Petrochemicals—1960 economic review (75¢)........... 176 
Process Energy—Make or buy? (50¢)...........eeceees 142 


Professional Registration—For PE-minded ChE’s (50¢). 85 
Rockets and Missiles—Airborne reactor problems (75¢) .119 
60’s Challenge Chemical Engineers (50¢)..........-0055 152 


e UNIT OPERATIONS 


Absorption With Chemical Reaction (50¢)............. 162 
Adsorption—Design, methods, materials (50¢)......... 154 
Azeotropic Separation—Close-boiler distillation (50¢)...160 
Batch Distillation of Binary Mixtures (50¢)............ 174 
Binary Distillation—Theory, equipment (75¢).......... 54 
Compressible Fluids—How to handle ($1)............. 80 
Crystallization—For purification (50¢)................ 124 
Drying—Methods, equipment, design, cost (75¢)....... 70 
Foams—How to use and control (50¢)..........eeee00. 86 
Liquefied Compressed Gases—Handle with care (50¢)..147 
Liquid-Gas Contacting—A practical study (75¢)........ 82 
Liquid Proportioning—Equipment, methods, uses (50¢).. 76 
Lubrication—For chemical plant engineers (50¢)....... 50 
Plant Startups—Systematic preparation (50¢).......... 165 
Solids Concentration—Survey of techniques (50¢)...... 67 
Solids-Gas Contacting—Commercial practice (50¢)..... 63 


Solids-Liquid Separation—Operations, descriptions ($1) 62 
Solid-Solid Blending—Theory, practice, equipment (75¢) .163 


RECENT REPRINTS—TO KEEP YOUR FILES UP-TO-DATE 


Engineering Standards—At home and abroad (50¢)..192 
Non-Newtonian Fluid Flow—Scaleup ($1)....... 
Petrochemicals—What’s ahead 189 


Plants & Facilities—13th Inventory, 1961 (50¢)...... 191 
Transport Phenomenon—Refresher (50¢)........... 193 
Ultrasonics in Processing—Uses and trends (50¢)....190 


*Don’t forget to check the Free Reprint box for your extra copy of this issue’s reprint feature (p. 126) 
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V-notch Chlorinators 


178 


Solve 

your 
industrial 
water 

and 
waste | 
problems- \ 


W&T 


Wallace & Tiernan V-notch chlorinators provide the eco- 
nomical answer to water- and waste-treatment problems. 
Chlorine’s bacteria- and slime-killing power keeps process 
and cooling waters slime-free. It destroys cyanide and 
phenolic wastes. It helps prevent organic fouling of 
demineralizers. 


This Series A-721 V-notch Chlorinator feeds up to 8000 
lb./day, over a 20:1 range. It will treat nearly 100 million 
gallons of water with 10 ppm dosage... destroy 1200 lb. of 
cyanide waste ... oxidize 800 lb. of ammonia nitrogen. Other 
V-notch models feed smaller amounts of chlorine, to 10 
lb./day. All models can be used for ma: al, intermittent 
start-stop, or fully automatic operation. And the V-notch 
Variable-Orifice gives you pinpoint control. 


e@ If you have a water or waste treatment prob- 
lem, W&T has the equipment and know-how 
to solve it. Write Dept. 8-148.29. 


ACE & TIERNAN.ING. 
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Manufacturers’ Literatuy 


Contents of This Issue 
178 
Construction materials.. 180 
Electrical & mechanical. 182 
Handling & packaging... 184 
Heating & cooling..... 186 
Instruments & controls.. 186 
Pipe, fitting, valves... .. 187 
Process Equipment .... 190 
Pumps, fans, compressors 192 
Services & miscellaneous 194 


Acid Gas...... 30-page technical report 


Activated Carbon...... A complete line 


Aluminum Chloride..... Technical data 


Antacid..... Aluminum hydroxide-mag- 


Brightener....Calcofluor White bright- 


16-1l7a *American Cyanamid Co. 
Chemicals...... for a wide variety of 
applications. A booklet, ‘“Harshaw 


tration. 
30 *Johns-Manville 
Filter Medium...... Anthrafilt will give 


BR204 *Anthracite Equipment Corp. 


* From advertisement, this issue 


Chemicals 


6.61, with graphs and diagrams, 
discusses an economical way to re- 
move acid gas by the hot potassium 
carbonate process. 

Solvay Process Div. 


of activated carbons for every pur- 
pose; design & prefabricate com- 
plete purification, separation & re- 
covery systems. Bulletin J-119. 

L205 *Barnebey-Cheney 


sheet TD-1 describes product and 
lists properties, analysis, applica- 
tions plus shipping and handling 
information. 

78B Pearsall Chemical Corp. 


nesium carbonate co-dried gel char- 
acteristics discussed in booklet with 
text supplemented with tables and 


charts. 
178C Reheis Co. Inc. 


ener for treating packages. Emits 
eye-catching brilliance. Additional 
information on this product is 
available on request. 


Chemicals for Industry and Labo- 
ratory” is available on request for 
information. 
185 *Harshaw Chemical Co. 


filter runs approximately twice as 
long as sand or quartz. Rates up to 
00 mgd are obtainable with less 
clogging. 
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Filter Aid... -Celite filtration assures 
the right grade for every degree of 
clarity. Full details on how Celite 
gives the fastest, most efficient fil- 


wids and Lubricants..... Characteris- 


‘atu i tics and advantages of Ambiflo line 


of synthetic fluids and lubricants 
(polyalkylene glycol type materials) 
described in technical bulletin. 

179A Dow Chemical Co. 


Fluorosilicones... .3 bulletins on fluoro- 
silicone fluids, greases and com- 
ounds contain properties and per- 
ormance charts and graphs, and 
suggested applications. 
179B Dow Corning Corp. 


ural...... for new product or new 
process development. Additional in- 
formation plus physical data on 
Furfural is contained in Bulletin 
203-A which is offered. 

63 “The Quaker Oats Co. 


Hydroxyacetic Acid...... Product infor- 
mation bulletin describes multi- 
functional chemical with uses in 
cleaning, chelation, dyeing, electro- 
plating and as an intermediate. 
179C E. I. du Pont de Nemours 


Inert Gases...... Catalog on inert gas 
generators explains how to produce 
inert gases economically, lists spe- 
cific uses and diagrams cost of 
finished product. 
179D Cc. M. Kemp Mfg. Co. 


Light Absorbers...... Cyasorb light ab- 
sorbers cause vinyl to resist dis- 
coloration and cracking under 
ultra-violet rays. Further informa- 
tion on this product is offered. 
16-17¢ *American Cyanamid Co. 


Methocel Products...... are used as 
thickeners, film formers, binders, 
stabilizers, water retention agents 
and for thermal gelling. A Metho- 
cel Handbook is available. 

158-159 *Dow Chemical Company 


Methylamines..... booklet con- 
tains review of all available tech- 
nical data on the methylamines 
with discussions on shipping, han- 
dling, storage and safety. 
179E Commercial Solvents Corp. 


Monomer...... Data on triallyl cyanu- 
rate (TAC) should be helpful in 
research directed toward upgrad- 
ing vinyl systems by increasing 
heat resistance & decreasing flow. 
16-17d *American Cyanamid Co. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 


COUNT SERIES 100 PUMP 
WHEN YOU 


4 


_.. ACCURATE METERING WITH SMOOTH CONTROL] 


Wallace & Tiernan’s newest plunger pump delivers 
3.2 gph vs 1200 psi to 50 gph vs 100 psi, repeatable 
within + 1%. Easy adjustment over 10:1 range with 
the pump running. 


taneous feeding of two liquids. Stroke length for each 
end individually adjusted. 


DEPENDABLE, TROUBLE-FREE METERING] 


Unitized construction means the Series 100 Pump stays 
in perfect alignment. Wear and maintenance are held 
to a minimum. Corrosion-resistant wetted parts handle 
most chemicals. The Series 100 Pump, with motor, is 
compact. With two liquid ends it occupies less than 
2 sq. ft. 


For more information write Dept. L-8.29 


WALLACE & TIERNAN INC. 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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the reason 
FARRIS 


OUTSELLS 
all others 


Farris Process Safety-Relief 
valves have unique design 
features which provide product 
serviceability and dependability Eu 
unmatched by any competitive Series 2600 . . Balan-Seal bellows. 
valve. True value is “built into” 150 to 6000 psig. Also without bellows. 
Farris valves. 


¢ 212 to 1 ratio—guide length to 
quide diameter—prevents galling 
and hanging up. Series 2740 & 2741 
... Simple, rugged 
© High thermal expansion of sleeve cast steel design. 
guide and low thermal expansion Pressures to 5000 
of hardened stem retainer stops psig @ 750°F. 


binding at high temperatures. 


¢ Hardened stainless steel optically 
lapped disc. .. self aligning for 
maximum tightness. 

-© Elimination of effects of back 
pressure by “’BALAN-SEAL” 
bellows permits use of smaller 
discharge piping. .. Saves up to parts 316 stainless 


15 times the cost of the valves... a steel. Pressures to 
isolates internal working parts _ 10,000 psig. 
from lading fluid. 

Industry’s most complete line. 


Series 2745 
Durable, 
compact, high 
pressure nozzle 


Available in cast iron, steel and 
special materials. Sizes /2’’ to 8”. Series 2950 

Pressures to 10,000 psig. 2 roe iron valve 
Temperatures to 900°F. Enclosed or 
exposed springs. Plain, open lever 250 psig. @ 450°F, 
or packed lever construction. 400 psig. @ 150°F. 


All Farris Nozzle Valves Conform To ASME 
Power Boiler Code, Section 1, and The ASME 
Unfired Pressure Vessel Code, Section 8. 


Write for FREE Catalog FE-118 


GET FULL VALUE: Replace With Farris...Complete Inter- 
changeability With Standardized Face To Face Dimensions. 


ENGINEERING CORP. 


501 COMMERCIAL AVENUE 
PALISADES PARK, NEW JERSEY 


AFFILIATES: Farris Combustion Controls Corp. + Farris Flexible Valve Corp. * Farris Universal Machine Corps 
Farris Industries Canada Ltd. ¢ Farris Engineering Ltd., London, England 


LITERATURE... 


Polybutene........ Characteristics, and 
present and potential uses of this 
versatile petrochemical product are 
comprehensively reviewed in a 3] 
page technical brochure. 
180A California Chemical Co, 


Polyethylene. ...Physical properties and 
industrial applications of 
ine of low molecular weight poyl- 
ethylene resins listed in bulletin 


F-110. 
180B Eastman Chem. Prod. Ine. 


Processing Chemicals..... 16-page cata- 
log JWL-100 lists products and fur- 
nishes a brief description of each. 
End uses for principal applications 
are also described. 

180: Nopco Chemical Co. 


Reinforced Plastics...... 40-page man- 
ual “Fiberglas-Reinforced Plastics” 
was designed to provide an up-to- 
date compilation of data on FRP 
to facilitate decisions. 

Owens-Corning Corp. 


Surfactants...... Technical data sheet 
describes low foam, alkali stable 
surfactants of high wetting and 
suspending power used in textile 
processing. 

Beacon Chem. Ind. Inc. 


Vinyl Emulsions...... 24-page brochure 
“Airco Vinyl Emulsions for Exterior 
and Interior Latex Paints” features 
suggested paint formulations and 
gives physical properties. 
180F Air Reduction Co. 


Construction Materials 


Acid-Proof Cements...... Guide to the 
selection of the proper cement for 
corrosion proof installations lists 
more than 75 corrodent solutions 
and rates the various cements. 

180G Acid-Proof Cement Mfg. Assn. 


Aluminum Conduit....solves most cor- 
rosion problems in and around 
chemical plants. It’s light weight, 
nonmagnetic and _ non-sparking. 
Additional information available. 

*Rome Cable Div., Alcoa 


Block Insulation...... PV _ Supertemp 
block insulation is highly efficient 
and practically dustless. It is easily 
cut to fit irregular areas with no 
special tools. 
26 *Eagle-Picher Company 


Construction Material....... Fluoroflex 
is a specially processed Teflon con- 
struction material used for pipes, 
bellow & expansion joints, transfer 
hose, etc. Inform. 
133 *Resistoflex Corp. 


tive copy. 
180H Johns-Manville 
Insulation. ..... Foamglas insulation is 


completely waterproof and is In- 
combustible. Solves insulation prob- 
lems above or below ground, in- 
doors or outdoors. Catalog. 

141 *Pittsburgh Corning Corp. 


others. 
162 *Belmont Packing & Rubber Co. 


* From advertisement, this issue 


180 November 27, 1961—CuEMIcAL ENGINEERING 


Therr 
tity. Thi 
looks f 
Norton 

Hydr 
tions is 
tempers 
alumint 
The rec 
the rea 
contam 
meets 1 
of this 
made a 
base fer 


= | 
| 
| 
| | | 
| 
3 
| 
4 
| 
en 
Gaskets. .....28-page booklet PK~-152A 
fp is divided into six basic sections 
each describing a basic metallic 
gasket with photographs and cross- 
sections, augmented with descrip- 
| 
Mechanical Packings......A full line of 
pressure asbestos, rotary pump 


Thermal stability . . . unusual pu- 
tity. This is what the research chemist 
looks for in refractory materials. 
Norton Company offers him both. 

_ Hydrogen for a variety of applica- 
tions is available today from high 
temperature reactors lined with fused 
aluminum oxide refractory material. 
The requirement here is to contain 
the reaction... containment without 
contamination. Norton material 
Meets the need. One important use 
of this hydrogen . . . which can be 
made anywhere . . . is in ammonia- 
base fertilizers for sub-marginal land. 


in 
chemistry 


from Norton 


Maleic and phthalic anhydrides, 
and ethylene oxide, are products of 
reactions which offer a similar chal- 
lenge. The catalyst carriers for these 
reactions must have heat resistivity, 
uniform size and porosity, and a 
purity not commonly found in ce- 
ramic materials. Norton pioneered 
their development, and has a fund of 
knowledge for anyone interested in 
catalysis. 

In the chemical industry as in other 
fields, Norton is crystallizing ideas 
into products... through oxide chem- 
istry, and through fundamental work 
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in carbides, nitrides and borides. We 
are ready to work with you. Write 
NORTON CoMPANY, Refractories Di- 
vision,510 New Bond St., Worcester 6, 
Massachusetts. 


WNORTONY 


REFRACTORIES 


Crystallizing ideas 
into products 
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New ECLIPSE 
HIGH-TEMPERATURE 
 -xHEATER 


....for hot oil, Dowtherm*, Aroclor” 


Under wraps—the revolutionary E¢lipse 
_ High-Temperature Heater. Available 
in 10 sizes, with output capacities to | 
6,000,000 Btu/hr. Gas- and/or oil-fired. 


Fully automatic. Packaged" design. 


| See it unveiled Nov. 27 
at the Chem. Show, Booth No. 973 


Visitors to this year’s Chem. Show will see the new Eclipse High- 
Temperature Heater for liquid phase process heating systems. 


Here’s a brief preview of its advanced design features: 


e Uses low-cost heat transfer media — designed for residual 
petroleum oils ——- also uses Dowtherm, Aroclor, and 
others. 


e Closed liquid phase system — maintains high tempera- 
tures without pressure. 


e Horizontal design — requires minimum headroom (as 
little as 57”) —— side firing cuts floor space requirements 
20% over conventional end-fired units. 

e Exclusive “directed” circulation — special interior de- 
sign promotes rapid circulation—-prevents carbon sepa- 
ration or “baking” on. 

Plan tosee this new High-Temperature Heater at Booth No. 973 some 
time during the Chem. Show. An Eclipse representative will be on 
duty to discuss with you the many advantages of these and other 
Eclipse units. If you can’t be at the Chem. Show this year, see this 
new Eclipse heater unveiled in the December 11 issue of Chemical 
Engineering magazine. Look for our advertisement. 


*Reg. T.M. Dow Chemical Co. **Reg. T.M. Monsanto Chemical Co. 


ECLIPSE BOILER DIVISION 


Manufacturers Rd. & Compress St. 
Chattanooga 5, Tennessee 
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LITERATURE... 


Nickel Alloys...... Inconel allo 
Monel alloy 400 have pueetgt 
sistance to corrosion by hydrogey 


chloride & chlorine. 


Bulletins T-5 & T-7 are offered. 
15 “International Nickel Co 


Nuclear Graphite...... No other mate 
rial has so many useful nucle 
properties. It is an excellent struc 
tural material, resists corrosion a 
is easily fabricated. 
169 *The National Carbon Co 


Pipe Insulation...... Snap-On is the 
only one-piece pipe insulation avail 
able in sizes from copper tubing td 
36” IPS. More complete informa 
tion is available. 
49 *Gustin-Bacon Mfg. Co 


Pipe Lining...... Fluorogreen E-900 j 
a corrosion-proof, noncontaminat, 
ing lining for pipe, tees and ells 
Further information is contained ir/ 
Data Sheet E-900 which is offered 
161 *John L. Dore Co. 


Plate Steels...... The Lukens Applia- 
tion Research team would welcome 
the opportunity to work with your 
engineers on problems _ involving 
plate steels. Inform. 
38-39 *Lukens Steel Co. 


Refractory, Silicon Carbide...... Crys- 
tolon “63” has high thermal con- 
ductivity, excellent heat shock & 
wear resistance, & good resistance 
to most corrosive liquids. 
181 *Norton Co., Refractories Div’ 


Rubber Linings...... for tanks, pipe & 
proces equipment. Permanent pro- 
tection against corrosion & con- 
tamination. Permanent rubber-to- 
metal bond. Cat. No. 7115. 
123 *“Raybestos-Manhattan, Ine. 


Steel...... Type 2 aluminized steel is 
ideal for drying and _ processing 
ovens because it is two metals in 
one with a unique combination of 


properties. 
171 *Armco Steel Corp. 


Steel...... T-1 steel reduces weight and 
has four times the resistance 0 
carbon steel to atmospheric corro- 
sion. A booklet, “USS T-1 Steel” is 
available on request. 
24-25 *U.S. Steel Corp. 


Urethane Coatings...... Brochure dis- 
cusses superiority in _ resistance 
against chemicals, corrosion, abra- 
sion, weather and wear of urethane 
compared with other types of coat- 


ings. 
182A Better Finishes & Coatings 


Urethane Finishes........ Bulletin 59- 
C15 discusses polyurethanes that, 
because of their propensity to react 
with many familiar vehicles, are of 
interest to the coatings industry. 

Mobay Chemical Co. 


Electrical & Mechanical 


Cable...... MI cable is ideally suited for 
all types of trouble areas. The many 
unique characteristics of this ver'sa- 
tile cable construction in the neW¥ 
MI catalog. 

189 *General Cable Cor). 


plete details on new_patentet 
Outlet Protector Cover with a tablet 
of dye that penetrates wet plaste! 
182 *Appleton Electric Co 


* From advertisement, this issue 
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T13AA — for absolute pressure of dryers, 
columns, evaporators. 


1613 — for long distance measurement of 
flow, level, pressure drop. All electronic 
transmission. 


113A — for metering practically all proc- 
ess flows, densities, liquid level. 


T15A — for small pressure drop across fil- 
ters, heaters, orifices; for small liquid level 
heights, density measurement. 


T13V — for vapor partial pressures, steam 
stripping or column control. 


T13A — for metering additives, inhibitors, 
= product gas or liquid — .003 to 
g 


. 


T13FA — for liquid level on tank nozzles 
without pocketing of process fluids: 
mounts flush with tank interior. 


T13FA—for liquid level measurement: 
mounts direct on nozzle or tank flange. 


T13HA — for flow, level, interfaces at pres- 
sures up to 6000 psi. 


these Foxboro d/p Cell Transmitters are related 
...in design —in accuracy —in savings for you 


These are the transmitters every company needs, to know and 
control its processes. To keep track of purchases, production 
and sale of fluids. To maintain close control of costs, quality, 
and safety. 

And since each uses the same basic Foxboro d/p Cell, you 
get all the advantages of standardization. Universal calibration 
techniques—simplified training of personnel—reduced stocks 
of component parts. Plus the highest sustained accuracy of 
measurement and transmission under the most punishing 
operating conditions. 


Curemicar 27, 1961 


Pneumatic or electronic systems, new plant or moderniza- 
tion, why not standardize on industry’s standard — the Foxboro 
d/p Cell Transmitter. Write today for descriptive literature. 


The Foxboro Company, 3611 Neponset Ave., Foxboro, Mass. 
*Reg. U. S. Pat. Off. 


BOR 


REG. U.S. PAT. OFF, 
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| LITERATURE... 
Flexible Couplings...... Bulletin gives 
selection information and describes 
couplings able to accommodate | 


every combination of misalignment 


at all rated speeds with no power 
. drop. 
184A Lovell Mfg. Co, 
Floodlights...... for explosion- 
prone area. A catalog is offered 
giving descriptions of floodlights 


for explosion-proof illumination, 
Catalog Number 320. 
44a *Crouse-Hinds 


Motor Testing........ Technique for 
measuring and_ recording the 
torque-speed and_ current-speed 
characteristics of electric motors is 
discussed in brochure AN-106. 
184B F. L. Moseley Co, 


Motors...... Type JP motors are built 
with rugged, corrosion-resistant 


cast iron frames. Both ends have 
running shaft seals to keep heavy- 


duty bearings clean. 
160 *Wagner Electric Corp. 
CVC Vacuum Stills ine of 
gearmotors, speed reducers & ad- 

justable speed drives. 

Squeeze 

the extra profits 


out of waste 


Pneumatics..... Catalog describes com- 
pany’s line of air-powered equip- 
ment, gives applications of mate- 
rials dispensing equipment and 
includes selection guide. 
184C Lincoln Engineering Co. 


Power Supplies....... 44-page catalog 
covers complete line of both stand- 
ard and custom engineered power 
supplies, ranging from 50 watts to 
5,000 kilowatts. 
184D American Rectifier Corp. 


Put the squeeze on the residue from your 
commercial separation process—and chances 
are you'll recover extra profits in the form of 
saleable byproducts. 

Many industries are doing it right now 
with CVC Molecular Vacuum Stills—at a 
utility cost of less than 1/10¢ a pound! And 
CVC Stills handle today’s widest range of 
organic and silicone products (from 250 to 
4000 molecular weight). 

It’s CVC high vacuum that does it! Keeps 
temperatures down—reduces heat in-put 
costs and thermal hazards—increases yield 
by cutting down decomposition. 


Rotor Motors..... Ranging in size from 
1-30 hp., motor designed to meet 
requirements of any wound rotor 
application including _ elevators, 
hoists, etc., is described in bulletin. 
184E Louis Allis Co. 


Unilets...... New CES-CESD type re- 
ceptacle Unilet & matching plug T 
gives outstanding performance for 
all industrial equipment. Bull. CES- 
660 is available on request. 

1 *Appleton Electric Company 


V-Belt Drives...... Handbook explains 
CVC Stills run virtually unattended to save advantages of narrower and more eB 
powerful belt and sheaves plus ex- 


you man-hours. There’s a complete line avail- planation, charts and nomographs 


able, giving you through-puts from 2 to 4000 | useful in designing special drives. 


pounds per hour. Just ask your CVC repre- 184F Dodge Mfg. Corp. © Hi 
sentative. 


WRITE for Bulletin 3-1 on CVC Mo- 

lecular Vacuum Stills. Ask us about 
the possibility of additional profits 
from your commercial separation 
process and about test runs of your 
samples. 


Handling & Packaging © PC 


Feeders...... Rotary airlock feeders for 
use in handling problems of dust ° Gl 


request. 
BL207 *Prater Pulverizer Company 


Lift Truck...... Compact fork lift truck 
with capacity of 2000 Ibs. and turn- c 
ing radius of 59 in. described in N 
bulletin #1405 that lists structural 
and operational features. 
184G Otis Elevator Co. 


Lonsoliaated Vacuum 
Corporation 


ROCHESTER 3, NEW YORK 


A SUBSIDIARY OF CONSOLIDATED ELECTRODYNAMICS /BELL & HOWELL Pressurized Transports....... Can_ be 


ing T-1 steel, or various other 
steels. Complete specifications avail- 


able. 
—— 4 *Pressed Steel Tank Company 


* From advertisement, this issue Chicag 
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3 is Your Industry 
Listed Here? 


HARSHAW Manufactures Products for these and other industries 


Abrasives e Aeronautical Explosive e Fat and Oil Oil Cloth e Optical 
Atomic Energy « Automotive Feed Stuff, Mineral Feed Paint, Varnish and Lacquer 
& Brick and Tile e Ceramic Fertilizer e Food Paper e Petroleum 
Cement and Concrete Foundry e Glass Pharmaceutical e Photographic 
Chemical e C ti Insecticide and Fungicide Porcelain Enamel e Plastics 
Disinfectants Laundry e Leather Pottery e Printing Ink 
Electrical Manufacturing Lithographing Pyrotechnic e Refractories BS. 
Electronic Linoleum and Floor Covering Rubber e Soaps 
Electroplating e Enamel Lubricant e Match Steel e Textile 
Engraving and Electrotyping Metallurgical e Metal Working Welding Electrodes e Wall Paper 


To BE sPpeciric: HARSHAW PRODUCTS FOR THE 


CERAMIC INDUSTRY 


¢ BODY STAINS, GLAZE STAINS, UNDERGLAZE COLORS — Used in sanitary ware, tile, 
dinnerware, artware, and colored brick. 


° ee ACID, AMMONIUM BIFLUORIDE — For frosting, etching and polishing 
glass. 


° — ENAMEL OXIDES— Used in appliances, signs, steel sanitary ware, light 
xtures. 


e GLASS ENAMELS — For decorating beverage bottles, tumblers, and for glass wall panels. 
¢ CADMIUM SULPHIDE ORANGE — Used in manufacturing colored glass. 


FREE BOOKLET 


@ VARIOUS METALLIC SALTS AND OXIDES SUCH AS: a ee 
Antimony Oxide *¢ Cadmium Acetate + Cadmium Nitrate *« Cadmium Oxide « Cadmium Sulfide for Industry 
Cobalt Carbonate « Cobalt Nitrate * Cobalt Sulfate »* Copper Oxide Black * Manganese Hydrate and Laboratory” 
Nickel Carbonate ¢ Nickel Nitrate * Nickel Oxide * Tin Oxide + Zinc Acetate + Zirconium Oxide Write today 

IN ADDITION: More than 50 miscellaneous batch raw materials. for your copy 

We will be happy to provide information on any of the material listed above. >, 


THE HARSHAW CHEMICAL CO. rT 


1945 EAST 97TH STREET e CLEVELAND 6, OHIO 
Chicago Cincinnati * Cleveland Detroit Houston « Hastings-On-Hudson,N.Y. Los Angeles Philadelphia Pittsburgh 
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INCREASE 


7 
WHEN THE BEST MIXER IS 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. 


@ 1 Pint — 5000 gallon sizes. 


© Standard —, or with any modi- 
fications required 
(A @ © Also Three Roller Mills, Dry Grinding 


Mills, and other types of Mixing, 
Grinding and Dispersing Equipment. 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 


150 Classon Ave., Brooklyn 5, N. Y. 


186 


LITERATURE .. . 


Screw Conveyor Components...... A 
single component or complete sys- 
tems—for standard or special re- 
quirements. Details are available 
on the complete line to match your 
need. 
6 *Link-Belt Company 


Heating & Cooling 


Burner Units...... These gas firing 
burner units can be supplied with 
a medium pressure gas pilot for 
electric ignition. Literature & tech- 
nical & engineering data offered. 
73 *National Airoil Burner Co. 


Cooling Equipment....Kathabar equip- 
ment eliminates freeze-ups, fluctu- 
ating efficiency, defrosting shut- 
downs & duplicate sets of coils. 
Facts are offered. 

*Surface Combustion 


Fuel Cells...... List of English language 
abstracts of German language fuel 
cell patent documents gives short 
description of patent and specifies 
number of drawings. 
186A Metachem Laboratories 


Gas Heating... .Bulletin 320.1 describes 
application of electric heat in di- 
rect contact heating of gases to 
1800°F. and contains chart for de- 
termining KW rating needed. 
186B Hynes Electric Heating Co. 


Heat Control...... Equipment such as 
temperature-pressure regulators, 
float thermostatic steam _ traps, 
thermo-dynamic steam traps 
pipeline strainers for heat control. 
80 *Sacro Company, Inc. 


Heat Exchanger...... Aero Heat Ex- 
changer is a self-contained fluid 
cooling system. It gives most accu- 
rate temperature control. Bul. No. 
132 for complete information. 
B193 *Niagara Blower Co. 


Heat Exchangers..... Karbate impervi- 
ous heat exchange equipment offers 
complete corrosion resistance, high 
thermal conductivity & immunity 
to thermal shock. Cat. Sec. S-6800. 
57 *National Carbon Co. 


Heat Exchangers. Pyrex...... Shell & 
tube, jacketed, cascade & candle- 
type heat exchangers are made. 
Design Manual for Pyrex brand 
modular shell & tube units offered. 
125 *Corning Glass Works 


High-Temperature Heater....... This 
new high-temperature heater uses 
low-cost heat transfer media. Fea- 
tures closed liquid phase system 
and horizontal design. 

182 *Eclipse Mfg. Co. 


Vaporizers...... offer unusually sensi- 
tive heat control by eliminating 
flash-down to achieve precise final 
temperatures. Feature fewer con- 
trol devices. 

*Foster Wheeler Corp. 


Instruments & Controls 


Bimetal Thermometers. .... Catalog de- 
scribes thermometers that cover in- 
dustrial and laboratory uses plus 
alarm and control systems, maxi- 
mum-minimum indication etc. 
186C Weston Instruments Div. 


* From advertisement, this issue 
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WHEN THE BEST “MIXER Is 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. 


© 1 Pint — 5000 gallon sizes. 
@ Standard — or with any modi- 


fications required 
e@ Also Three Roller Mills, Dry Grinding 
\ Mills, and other types of Mixing, 


Grinding and Dispersing Equipment. 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 


150 Classon Ave., Brooklyn 5, N. Y. 
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WHERE FAILURE 
COULD BE COSTLY 


.. SPECIFY 
SUTORBILT BLOWERS 


In chemical plants and 
other critical installations, 
you can count on Sutorbilt 
rotary positive - pressure 
blowers for double depend- 
ability: 

Simple, rugged precision 
construction means long, 
reliable service. Rotors, 
gears and bearings are the 
only moving parts. 

®Long-lasting, lip type 
seals, and non-lubricated 
compression chamber pre- 
vents air contamination. 


There is positive, con- 
stant pressure. The two 
counter-rotating figure-eight 
Sutorbilt impellers produce 
a metered air supply. 

Sutorbilt blowers and 
pumps deliver air and gas in 
capacities up to 23,000 cfm 
at pressures up to 12 pounds. 

Write for detailed specifi- 
cations on the versatile 
Sutorbilt Blowers, Dept. A. 


Sales representatives in 
principal cities oan 
S-39 


O CORPORATION 


©) is weu 


© 2966 EAST VICTORIA ST. * COMPTON, CALIF. 


Subsidiary of Fuller Company ¢ Catasauqua, Pa. 


LITERATURE .. . 


Chlorinator...... V-notch chlorinators 
provide the economical answer to 
water- and waste-treatment prob- 
lems. More information is available 
on request. 
178 *Wallace & Tiernan Inc. 


Control Systems...... Provide maxi- 
mum automation for data acquisi- 
tion, transmission, recording and 
control of process variables. Tech- 
nical Bulletin 10 available on re- 


quest. 
61 *Robertshaw-Fulton Controls Co. 


Digital Control System...... Dynapar 
digital control is a highly accurate 
digital logic system. It can count, 
measure, totalize, indicate and 
time. Information. 

93 *The Louis Allis Co. 


Instruments....... Condensed 48-page 
catalog G-la describes company’s 
instruments and systems for meas- 
uring, recording and controlling 
industrial processes. 
187A Minneapolis-Honeywell 


Liquid Level Controls........ Floatless 
Electrode type are unaffected by 
acids or caustics.’ Standard 2 & 3 
pole units listed by U/L. Complete 
specifications in 32-pg. Catalog. 
TL207 *Charles F. Warrick Co. 


pH Electrodes....... are designed to 
meet the needs of industrial appli- 
cations & built for use with all new 
Model J pH Analyzer. Details are 
found in Data File 14-48-16. 
R205 *Beckman Instruments, Inc. 


Regulators..... 8-page bulletin on pres- 
sure reducing regulators discusses 
balance, pilot operated and direct 
acting valves and gives operation 
details for each type. 

Strong 


Rotameters..... How measurement and 
control of flow rates in pipes as 
high as 48 in. can be done economi- 
cally is described in bulletin pre- 
pared for engineers and designers. 
187C Brooks Instrument Co. Inc. 


Telemetering System...... The Dyna- 
code system is a new high-speed 
remote monitoring system based 
on Varec pulse code performance. 
Details in Bulletin 301 
139 *Dynel, Inc. 


Temperature Regulators...... How to 
select and apply temperature regu- 
lators for stable and accurate con- 
trol of process, storage and instan- 
taneous heaters etc. described in 


brochure. 
187D Spence Engineering Co. Inc. 
Transmitters..... Descriptive literature 


is available for details on d/p Cell 
transmitters in both pneumatic or 
electronic models for your system. 

*Foxboro Company 


Pipes, Fittings & Valves 


Ball Valve...... Flo-Ball offers top en- 
try, in-line maintenance, top & bot- 
tom guided ball, double _ seats, 
flanges integral with body & other 
features. Lit. 
173-174 


Ball Valves..... Double-Seal ball valves 
are available in a wide variety of 
materials and sizes for many appli- 
cations. Literature is offered. 

*Jamesbury Corp. 


*Hydromatics, Inc. 


* From advertisement, this issue 
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Need to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


FEEDER 


FEED INJECTION AIR 
a 


EXHAUST AIR 


ar 
RECEIVER 

| AFTER COOLER 

_ | ai compressor 


Flow diagram ot Sturtevant designed micronizing system using com. 
. pressed air. Steam aise may be used. J 


DUST COLLECTOR 


PRIMARY PRODUCT 
COLLECTOR 


PACKER 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
.) grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
Production Model 
(1S in. chamber) 

No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 
No moving parts. 

Classifying is Simultaneous 

Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size, 

Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (4% to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 


A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 

Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 
Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CoO., 100 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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Another job done better ‘ 
through OAKITE E Cc 


Engineered Cleaning Program 


} FOR 
AGITATION 


ie CONNECTIONS FOR CLEANING SHELL SIDE 


CLEANING TUBE SIDE 


SOLUTION RETURN 


Heat exchanger cleaning made easy 
— Specialized chemicals do the work 


An Oakite Engineered Cleaning Program 
avoids downtime problems by substitut- 
ing the tireless efficiency of chemical 
cleaning in place of the labored—and 
haphazard—efforts of manpower. 


Take the actual case history of an after 
cooler with a throughput of phthalic an- 
hydride. Periodically, it loaded up with 
a pitch-like residue. The whole line would 
be pulled off-stream for 4 or 5 days while 
crews sweated around the clock drilling 
out and rodding each of 500 tubes. Worse 
yet, drills occasionally went off-center, 
puncturing tubes and causing more down- 
time for costly repairs. 


Instead of muscle-power, the Oakite 
ECP called for week-end circulation of 
a mixture of Oakite 24 and Oakite 8, fol- 
lowed by three hours of pressurized water 
rinse. Result: 500 tubes as slick as rifle 
barrels—and not so much as a scratch on 
any of them. 


188 


*A comprehensive year-round, plant- 
wide cleaning program, the Oakite ECP 
is always specifically tailored to the 
individual process plant by the Oakite 
man and the plant engineer. It details 
methods, materials and schedules for 
each cleaning chore you face. And it 
works, because it’s built from the en- 
gineer’s knowledge of equipment and 
problems and the Oakite man’s list of 
170 specialized materials, his background 
in chemical cleaning and his personal 
supervision. 

Write for Bulletin F-10822. Oakite 
Products, Inc., 18F Rector Street, New 
York 6, N. Y. 


OAKITE. 


Est. 1909 


ars’ leadership in industrial cleaning 


LITERATURE .. . 


Control Valves...... 8-page booklet dis- 
cusses problems facing control valve 
users and covers shutoff, mainte- 
nance, body construction and price 


comparison. 
188A Conoflow Corp. 
Diaphragms...... Bulletin lists approxi- 


mately 1200 standard sizes of roll- 
ing diaphragms in bore-sizes from 
0.31 to 12.17 inches for strokes from 
0.020 to 14.98 inches. 

188B Bellofram Corp. 


Expansion Joints...... Catalog 56 con- 
tains complete & comprehensive 
engineering data for Expansion 
Joints from 3” to 50’ diam., pres- 
sures to 3600 psi, temp. to 1600F. 
65 *Ballea Brothers 


Fittings & Fianges...... are now avail- 
able for Yoloy piping systems. A 
comprehensive range of types & 
sizes for your application. Details 
are found in Bul. TF-512. 

*Babcock & Wilcox Company 


Flow Tube...... Data sheet describes 
flow tube designed for use where 
viscosity of metered fluid is too 
high to obtain satisfactory accuracy 
with Venturi Tube or Orifice Plate. 
188C B-I-F Industries 


Glass Pipe...... Kimax tempered glass 
pipe never affects your products. 
Available with complete fittings & 
accessories for every piping require- 
ment. Catalog. 

165 *Kimble Glass Co., Sub. of 


Owens-Ill. 
Heat Exchanger Tube...... Trufin type 
S/T tube is available in a wide 


range of alloys & sizes. Trufin type 

S/T Duplex is also available for use 

as an outer tube. Inform. 

167-168 *Wolverine Tube, Div. of 
Calumet 


Pipe...... Bondstrand plastic pipe is 
made of tension-wound glass fila- 
ments impregnated with resin. 
Complete information is available 
in bulletin on physical & design 


data. 
149 *Amercoat Corp. 
Plug Valves...... are non-lubricated & 


non-sticking. Hamer plug valves 
give maximum service with mini- 
mum maintenance. New and com- 
plete Hamer valve Catalog 60 is 


offered. 
182 *Well Equipment Mfg. Corp. 


Plug Valves, Non-Lubricated...... give 
a tight seal that can be adjusted on 
the line when wear develops. Excels 
in handling of solid bearing liquids 
or gases. Spec. sheet. ; 
145 *W-K-M Div., AFC Industries 


Tubes...... Condenser and heat ex- 
changer tubes are available in over 
50 metals and alloys along with 
Duplex tubes in various materials. 
Further information is offered. 
81 *Bridgeport Brass Co. 


is available. 
31 *The Annin Company 


age-losses and no more greasing Or 
oiling. Details are contained in 
Control Bulletin 150. 
143 *DeZurik Corp. 


Valves..... Three-Way Diverting valves 
divert contaminated fluids to by- 
ass, discharge or recirculating 
ines. Information on these valves 
& their application is offered. 
12-13 *Minneapolis-Honeywell 


* From advertisement, this issue 


November 27, 1961—Cuemicat ENGINEERING 


CHE) 


| 
| Ml 
condu 
why 
where 
Miner 
and t 
STEAM 
atmo: 
1 
- 
Ca STRAINER DOLLY 
| 
Valves......for the control of hot, cold, oe 
erosive, corrosive or viscous fluids. . 
Designed to accept all standard a 
: actuators. General Catalog 1500-E 
Valves......Eccentric-Action, Non-Lu- 
bricated valves mean no more leak- 
i 


CABLE HELPS TAME REFRACTORY 

is non-breathing. With 
conductors insulated with magnesium-oxide and encased in a copper sheath—MI is gas- and liquid-tight. This is 
why Mineral Insulated Cable functions perfectly under the most adverse conditions of heat and atmospheres, 
where other wiring systems fail. {| These features of MI are why Universal-Cyclops Steel Corp. installed 
Mineral Insulated Cable in its unique new INFAB (INert-F ABrication) room. Here, refractory metals like molybdenum 
and tungsten are hot-worked into sheet and bar at 2000-4500°F, in an argon Cs 
atmosphere. MI’s inherent characteristics were just what Universal-Cyclops 
needed for reliable power and control circuits. {_] Whether you’re thinking of 
an INFAB room or more conventional type of wiring that is economical and 
permanent—specify Mineral Insulated Cable. For details, ask for Catalog S-2. 
General Cable Corporation, 730 Third Avenue, New York 17, New York General @ CABLE CORPORATION 
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frost-free cooling 
as cold as -90 F 


Consulting firms are more and more 
taking advantage of Kathabar engin- 
eers’ specialized knowledge about 
frost-free cooling at sub-freezing 

dry bulbs and dew points. This 
knowledge has been accumulated in 
many successful applications—such 
as candy cooling, photo film chilling, 
beer fermentation, ammonium nitrate 
processing, environmental testing, 
bakery dipping and icing, and 
radiant panel cooling. 


In all cases, Kathabar equipment 
eliminates freeze-ups, fluctuating 
efficiency, defrosting shutdowns, 
duplicate sets of coils. 

Take advantage of Kathabar’s 
fund of specialized knowledge... 


SURFACE COMBUSTION, 2380 Dorr St., Toledo 1, Ohio 


a division of Midland-Ross Corporation Ni = 


Send facts on frost-free cooling for the following application: ............ 


LITERATURE... 


Valves...... Gate, Glove and Check 
valves with hard faced seats fea- 
ture interchangeable parts. Com- 
lete line of pressures, sizes & 
ypes. Literature. 

94 *Henry Vogt Machine Co. 


Valves, Safety-Relief...... Complete in- 
formation is provided in Catalog 
FE-118, covering both selection & 
sizing of Farris process Safety Re- 
lief Valves. 
180 Farris Engineering Corp. 


Process Equipment 


Activated Sludge Process........ A new 
4-page brochure, Bulletin No. 7320 
describes four recent equipment 
and flowsheet developments for the 
activated sludge process. 

A *Dorr-Oliver, Inc. 


Centrifugals...... The new S-11 cen- 
trifugal does the work of three 
units to reduce installation cost, 
power cost & floor space. Further 
information is available. 

7 *Baker, Perkins Inc. 


Centrifugals..... Reineveld centrifugals 
may be opened &_ thoroughly 
cleaned, inspected and closed in a 
half hour. Solids remain undis- 
turbed after separation. Bulletin 


56. 
B206 *Heyl & Patterson, Inc. 


Conditioner. ..... Verticone conditioner 
with jet spray coats or impregnates 
particles, granules or powders with- 
out degradation. Information is 


available. 
127 *Johnson-March Corp. 


Continuous Centrifugal Separation..... 
built in seven sizes—each with 
twenty-five variations in design to 
custom fit the job. Specific infor- 
mation available. 
2 *Bird Machine Co. 


Continuous Dewatering Presses... .Cat- 
alog “A” contains complete infor- 
mation that can help you with your 
pressing, drying and cooling prob- 


lems. 
T206 *Davenport Machine & Foundry 


Cryogenic Plants...... range from a 
simple oxygen, nitrogen, argon 
liquefying unit to on-site erection 
of large tonnage production plants. 
Distribution equipment also avail- 


*Independent Engrg. Co. 


Dryers, Desiccant...... are designed to 
dry air and gases under pressure 
(ranging from 1000 to 6000 psig) 
to dew points of —160F. Full de- 
tails in Bulletins D-108 & D-109. 
129 «The C. M. Kemp Mfg. Co. 


Dust Collector...... 4-page folder ex- 
plains versatile cloth filter bag dust 
control equipment, its manufacture, 
operation and range of use and 


application. 
190B Pangborn Corp. 


which is available. 
190C *John Wood Company 


Filter, Glass-Bag...... for the toughest 
industrial applications such as: ce- 
ment kilns, reverberatory furnaces, 
calciners, converters, etc. Detailed 
information. 
166 *Dracco Div. of Fuller Co. 


* From advertisement, this issue 
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Giant refineries like Esso Baton Rouge use Sola-Flex rectangular expansion joints. 


Solar’s experience with rectangular expansion joints 
can help solve your difficult ducting problems 


FORTY OF AMERICA’S FIFTY largest busi- 
nesses—steel, power, petroleum, petro- 
chemicals and others—use Sola-Flex® 
expansion joints to help solve difficult 
ducting problems and extremes of 
thermal growth. 

Solar is the most experienced manu- 
facturer of rectangular expansion joints 
in the world. Two types of rectangular 
expansion joints are available: U-span 
with radius corners and V-span with 
camera-type comers. Sizes range up to 


26 ft by 20 ft. Made from all types of 
stainless steel, Solar rectangular expan- 
sion joints withstand both axial and 
lateral movements and temperatures 
up to 1000°F Pressure ranges from 
vacuum to 15 psig. 

Hot or cold, large or small, high 
pressure or low—no matter what your 
particular ducting need, Solar can 
deliver the right expansion joint for 
any job. Forty-eight Sola-Flex expan- 
sion joint distributors are located 
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throughout the nation and overseas. 
They can assure prompt service and 
advice for users everywhere. 

For more information about Sola- 
Flex expansion joints, write Dept. 
J-174, Solar, San Diego 12, California. 
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PLUG TURNING NUT 


PLUG ADJUSTING NUT 


STEM PACKING 
GLAND 


BOLTED BONNET 


STEM PACKING 


PRESSURE 
BALANCING GROOVE 


POSITIVE SHUT-OFF! 


built-in features of 
PLUG VALVES 


You don’t have to depend on brute force or lubri- 
cant-lift to open or close a Hamer Valve. A special 
plug adjusting nut, acting as a screwjack, lifts the 
plug from its seat to assure easy opening and 
closing. This same nut adjusts the plug in its seat 
and secures it there for perfect shut-off. A vertical 
groove in the plug provides a pressure-balancing 
a which further facilitates operation of the 
valve. 


Being non-lubricated, there is no danger of product 
contamination . . . no lubrication expense. The 
gland packed stem allows packing to be changed 
under pressure while valve is on stream. Bar 
operated plug opens or closes with a quarter turn. 


Hamer non-lubricated, non- Larger sizes are available with wheel operators. 
sticking plug valve with gland 2 : i 

packed steam seal. Standard Available in sizes, metals, pressures and tempera- 
opening. Sizes 1” through 12” tures to meet a wide range of services in refineries, 
chemical, petrochemical and other process indus- 
tries. Ask your WECO, Chiksan or Hamer Valve 
special corrosive and tempera- specialist about the advantages of using Hamer 
ture conditions. Valves in your plant. 


WELL EQUIPMENT MFG. CORP. 


P. 0. BOX 19465 © HOUSTON 24, TEXAS 


Division of CHIKSAN COMPANY 
a subsidiary of FMC CORPORATION 


CHIKSAN MAMER 
SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES = AIR-0-UNION COMPOUNDS SNATCH BLOCKS 


VISIT US AT THE CHEM. SHOW BOOTHS 888, 890, 892 (3RD FLOOR) 


LITERATURE .. . 


Impact Mill...... dispersions are 
plete & uniform within the closest 
tolerances in both batch & continy. 
ous processing of dry materials and 
aqueous suspensions. 
163 *Entoleter Ine. 


Micronizers......grind and _ classify jp 
one operation in a single chamber 
Provide fines in range from % to 
44 microns. Eight models available 
featuring no attrition heat. 

R187 *Sturtevant Mill Co, 


Mixers...... Capacities, dimensions and 
power requirements of continuous 
mixers are charted for 14 sizes jn 
double shaft and single shaft 
models in catalog No. 150. 
192A Falls Industries, Inc. 


Mixers...... Lightnin mixers cut down- 
time in three places at once. They 
offer shaft seal assemblies and 
come all assembled in one package, 
aligned & ready to install. 

210 *Mixing Equipment Co, 


Mixers...... in a wide variety of types 
for every application to increase 
profit margins and decrease pro- 
duction costs. Three Roller mills, 
grinding mills, etc. available. 
186 *Chas. Ross & Son 


Molecular Vacuum Still...... for distil- 
ling material with a high molecular 
weight and contaminated by color, 
odor or other impurities. Informa- 
tion on request. 

184 *Consolidated Vacuum Corp. 


Mulling.... .. Simpson Mix-Muller is 
designed specifically to put you in 
control of mixed properties. The 
Handbook on Mulling is available 
on request. 
91 *National Engineering Co. 


Precipitator....... 6-page folder de- 
sribes sludge-blanket clarifier whose 
agitator arms are driven by water 
jets at the tips, shows design and 
gives operating graphs. 

B Permutit Div. 


Process Equipment...... for any proc- 
ess requirement. A new brochure, 
“From Arc to Atom” has been pre- 
pared giving details and is avail- 
able on request. 
131 *A. O. Smith Corp. 


RDC Column...... combines many ad- 
vantages such as high volumetric 
efficiency, high throughput capac- 
ity, elimination of interstage set- 
tling, etc. Bul. T-1159. 

151 *General American Transp. Corp. 


tems completely packaged. In 
standardized models with charge 
capacities from 1 to 50 cu. ft. 

46-47a *Patterson-Kelley 


Vibratory Screens.....Data sheet B-10 
gives specifications, dimensions, 
weights, product features and de- 
scription of horizontal vibratory 
screen of balanced-mass design. 

Comco Corp. 


Pumps, Fans & Compressors 


variety of alloys and plastic. 
209 R. Wilfley & Sons 


* From advertisement, this issue 
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ITERATURE . . 


Blowers. ..... Dynamic blowers can be 
furnished with protective coatings 
to resist corrosion & special seals 
to prevent leakage. Information is 


offered 
55 *Hoffman Industries, Inc. 


Blowers. ...... feature simple, rugged 
recision construction with long- 
fasting lip type seals & non-lubri- 
cated compression chamber. De- 
tailed specifications are offered. 
L187 *Sutorbilt Corp. 


Blowers & Pumps...... Bulletin RAS- 
261 presents line of displacement 
blowers and gas pumps, outlines 
advantages and gives data on per- 
formance and operating character- 
istics. 
193A Roots-Connersville 

Centrifugal Pumps...... Bulletin 105C 
illustrates and describes complete 
line of single-stage, double suction, 
horizontal split case pumps with 
capacity range to 6000 gpm. 
193B Aurora Pump Div. 


Centrifugal Pumps....... Bulletin 301 
contains performance curves and 
technical data on pump designed 
to handle solutions 
from AICl, to Z 
193C Industrial Filter & Pump 


Compressor...... “Compressor Evalua- 
tion Guide” points out the six key 
areas Of judgment required for 
compressor evaluation and details 
them in full. 

Cover *Worthington Corporation 


Compressors....... Gas engine driven 
compressors of 1,700 to 3,400 bhp 
described in 56-page bulletin 225 
that gives performance features 
plus construction details. 
193D Clark Bros. Co. 


Compressors...... “Dry Cylinder” com- 
pressors protect your product by 
complete separation of cylinder 
and crankcase. Information in Bul- 
letins VE-100 & VE-102. 
194 *Corken’s Inc. 


Metering Pump....... Data sheet de- 
scribes pump available in four 
ranges (0-2, 0-5, 0-10 or 0-20 milli- 
liters per minute) and lists features 
and operating principles. 
193E Beckman Instruments Inc. 


Pressure Blowers...... Type CB pres- 
sure blowers for a wide variety of 
Capacities to 37,500 

& pressure to 74” w.g. Details 
in Bulletin FI-310. 
41 *Buffalo Forge Company 


Proportioning Pumps...... 12-page bul- 
letin 861 includes capacity and se- 
lection tables and a detailed de- 
scription of the hypocycloidal gears 
arrangement operation. 

F Jaeco Pump Co. 


Pump...... Series 100 pump features 
accurate metering with smooth 
control plus double capacity or two- 
liquid metering. Further informa- 
tion is available. 

179 *Wallace & Tiernan, Inc. 


Pumps...... for hard-to-handle liquids 
in the chemical industry. Pumps 
range from 25 to 2500 hp., pres- 
sures to 50,000 psi. Additional in- 
formation is available. 

164 *Aldrich Pump Company 


Pumps....... Electri-Cand pumps are 
built without packing, stuffing box 
or seals. The unit is completely 
fluid tight. Safely handles a wide 
variety of fluids. Details. 

137 *Allis-Chalmers 


*From advertisement, this issue 


STANDARD HERSEY 
DRYERS 


JOB-ENGINEERED 
CALCINERS 


for U.S. BORAX & CHEMICAL CORPORATION 


Oru 


_ For 
Chemical, 
Mining & Allied 
Industries... 
DRYERS 
KILNS 

COOLERS 
NODULIZERS 
and other 
CHEMICAL 
PROCESSING 
EQUIPMENT 


Two Standard-Hersey rotary calciners are now in operation 
at U.S. Borax’s new refinery at Boron, Calif. These large, 
modern calciners, one stainless steel-clad, were job-engi- 
neered and built by Standard Steel. 

If you have a processing problem, why don’t you, too, call 
upon Standard’s 57 years of rotary processing experience? 


STANDARD STEEL CORPORATION 


General Offices & Plant, 5005 Boyle Avenue, Los Angeles 


58, California 


Midwest Offices & Plant LEADER IRON WORKS Decatur 10, Illinois 


(Division of Standard Steel Corporation) 


ROTARY DRYERS» KILNS + COOLERS + ASPHALT PLANTS 


THIS SELF-CONTAINED 
FLUID COOLING SYSTEM 


...gives most accurate 
temperature control 


Applied in cooling industrial machines or 
processes to temperatures approaching the am- 
bient wet-bulb, the NIAGARA Aero® HEAT 
EXCHANGER is independent of any more 
than a nominal water supply or disposal. The 
coolant system is a closed one, free from dirt 


and maintenance troubles. 

Heat is removed from your pro- 
cess at the rate of input, giving you 
precisely the temperature you re- 
quire and assuring the quality of 
your product. Heat may be added 
to prevent freezing in winter or for 
better control in a warm-up period. 
Liquids or gases are cooled with 
equal effectiveness. 

Heat is rejected outdoors. Only 


the little water evaporated on the 
cooling coils in the air stream, or 
discharged to prevent hardness 
build-up, is consumed. 

Niagara sectional construction 
saves you much installation and 
upkeep expense, gives full access to 
all interior parts and piping. Your 
equipment always gives you full 
capacity and “new plant” efficiency. 


. Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CE-11, 405 Lexington Ave., New York 17, N.Y. 
District Engineers in Principal Cities of U. S. and Canada 
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Quiet, long lasting 
cushioned disc-type 
alloy steel valves, 


Carbon Piston 
Rings* (No need 
for lubrication 
here!) 


Stuffing box with spe- 
cial mechanical seal 
or chevron type Teflon 
packing separates 
compression cylinder 
from crankcase. 


Crosshead guide. 


Built-in oil pump 
for pressure lu- 
bricating all 
bearings in 
crankcase area. 


*Other friction- 
less materials 
available. 


Available as single-or two-stage machines— 
(Single Stage Duplex) (Two Stage) 
Displacement 4—37 CFM 2—23 CFM 

Max. Discharge Press. 265 PSIG—500 PSIG Intermittent 


PHONE CE 5-5517 
P.O. BOX 1062 
OKLAHOMA CITY, OKLA. 
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LITERATURE .. . 


Services & Miscellaneous 


Buyer-Seller Alliance...... Booklet E.9 
in Professional Advancement series 
analyzes relationship between engi- 
neer engaged in specifying anj 
engineer engaged in selling, 
194A Western Supply Cp, 


Eye Protection...... A booklet, “How tp 
Install an Eye Protection Pro. 
gram” for guidance & assistance ip 
establishing a sound, workable eye 
protection program. 
194B *Fendall Company 


Facts Booklet...... A complete treat. 
ment of human relations in engi. 
neering is given in Booklet E-6 
“Facts-of-Life” which has been pre- 
pared for engineers & is available 
on request. 
L204 *Western Supply Co, 


Fire Fighting Products....... To step 
up your department’s life-saving 
power, equip with FOAM systems, 
nozzles and FOAM liquid. Complete 
details are available. 

28 *Rockwood Sprinkler Co, 


Fire Guards...... Booklet describes fire 
check for fuel-fired combustion 
systems that automatically shuts 
off the flow of combustible mixtures 
when flashback occurs. 
194C C. M. Kemp Mfg. Co. 


High Vacuum uipment...... 23-page 
catalog describes high vacuum sys- 
tems, instruments and valves and 
provides detailed descriptions and 
technical specifications. 
194D F. J. Cooke Inc, 


Hydrants....... B-50-B hydrants are 
built for exceptional service. Avail- 
able in types & sizes for practically 
every installation. Bulletin 5710 is 
available for details. 

35 *Darling Valve & Mfg. Co. 


Industrial River Sites...... A booklet is 
available on request showing indus- 
trial river sites available in Ala- 
bama. Maps & other information 
are included. 

19. *Alabama Power Company 


Maintenance Cleaning... .Sixteen fact- 
filled pages in a new booklet spell 
out the latest procedures for chem- 
ical cleaning of chemical soils. Bul- 
letin No. F-10822. 

188 *Oakite Products, Inc. 


Marking System....... New Mark-Trol 
eliminates 95% of the mess & main- 
tenance of round chart recorder 
inking systems. Literature is offered 
for further details. 

67 *The Esterbrook Pen Co. 


program to achieve safe and efl- 
cient working conditions and dis- 
cusses necessary equipment. 

194F H. H. Scott, Inc. 


bination. Information. 
16-17b *American Cyanamid Co. 


circulation). 
194G Badger Mfg. Co. 


* From advertisement, this issue 
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CHEMICAL ENGINEERS 


(BS-MS-PhDs) 
San Francisco 
‘let E-9 for 
Series Bechtel! Corporation offers immediate 
‘N. engi- employment opportunities to chemical 
ng and engineers experienced in process design 
7 of major petrochemical, refinery, or 6 
ply C similar processing units. 
Liberal transportation and_ relocation 
How to allowances for you and your family. 
Please send resume of experience, includ- 
1 Pro. ing present and required salary, to W. A. 
ance in Anderson, Technical Recruiting. 
B h | . . . First in cryogenics and foremost producer of 
miciini echte industrial gases and cryogenic equipment . . . im- 
treat. C e . . . 
orporation mediate professional opportunities at its Engineering 
at Ess, Laboratory in Tonawanda, for men with up to 5 years 
en pre- 220 Montgomery Street 
railable engineering experience. These are permanent posi- 
San Francisco, Calif. : 
ly Co tions; strong interest and training in thermodynamics, 


heat transfer, fluid mechanics, strength of materials 
Saving and thermodynamic processes, desirable. 


FINERY 
REFI CRYOGENIC PRODUCTS 


-— CHEMICAL EN Gl N EERS Exciting new area requiring top technical personnel to invent 


wh SOUTH A MERIC A and develop unique applications for cryogenic fluids and 
2 equipment in programs ranging from food preservation to 
Xbures 
Desired for opportunities in modern refineries of an Space study. 
fg. | operating. in South America. Candidates 
must be graduate Chemical Engineers with 5 to 10 BASIC ENGINEERING 
esign and process control. Opportuni- 
tor Research and development in the above specified areas. 
n rocess Engineering Group as well as the Labora- 
tory Group and Operating and Maintenance Groups. 
e Inc including bonus from CREATIVE PLANT DESIGN 
ployee benefits including annual ‘home vacations Process design, plant assembly and instrumentation, plant 
5 soare with travel allowance. Interviews will be arranged d eval : 
Avail for qualified candidates. All replies confidential. Start-up and evaluation. 
Avall- Send complete resumé of work experience and per- 
‘ically sonal data to: 
710 is P. 0. Box 518 DESIGN AND DEVELOPMENT 
x. Co. Redio City Stetion Application, handling and distribution of acetylene and cryo- 
clet is New York 19, New York genic fluids. 
ndus- 
Ala- Please send resume to Mr. J]. E. McMahon, Head 
‘ation of Employment, Dept. 3723. All inquiries will 
ADDRESS BOX NO. REPLIES TO: Bow No. 
pany Classified Adv. Div. of this publication. receive prompt and confidential attention. 
Send to office nearest you. 
fact- (W YORK 86: P. O. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 


spell SAN FRANCISCO 11: 255 California St. 


UNION 
seal POSITION VACANT L E PANY CARBIDE 


, Ine. Small midwestern chemical plant dealing 

Tro! with pigments and dry colors, which has 

salt just legge additional capital for major 
. expansion, looking for a young, aggressive 

order business man, preferably with some chemis- UNION CARBIDE CORPORATION 

fered try background, as Assistant to President. 


. P-7822, Chemical Engineering. P. O. Box 44, Tonawanda, N. Y. (A suburb of Buffalo) 
100) 
An equal opportunity employer 
PROFESSIONAL SERVICES 
effi- 
dis- 
Ine. 
ay CARL DEMRICK Growth Company engaged in the production 
in- Tsctibead Veanbubeas of thermoplastic polymers has several career opportunities 
or & for men with some processing backgrounds. New England location. 
Send for Circular 
53 So. Broadway Yonkers, N. Y. ENGINEERING PROCESS 

Co. 
a MANAGER ENGINEERS 
ree This man_ will assume complete Expansion of facilities requires the . 
sion UNITED INTERNATIONAL RESEARCH, INC. responsibility for direction of addition of several Mechanical or 
re- group engaged in plant process Chemical Engineers. These are ex- 
- onsultants in Chemical Research engineering. Position requires a cellent opportunities for men with 

for over 20 years take charge” individual. 1 to 5 years experience in industry. 

Please write P-7776, Chemical Enginee 
38-15 30 St., LONG ISLAND CITY 1, Nv. Y. Class, Adv. Div., P-O. Box 12, N.Y. 45, NY. 
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EMPLOYMENT OPPORTUNITIES 


inde 


MOLECULAR SIEVE PRODUCTS DEPARTMENT 


- Recipient of the 1961 Kirkpatrick Award 
for outstanding chemical engineering achieve- 
ment... . offers exceptional professional oppor- 
tunities to 


CHEMICAL ENGINEERS (BS-MS) 
Experience in chemical process technology desirable. 

@ PROCESS DEVELOPMENT 

@ CREATIVE PROCESS DESIGN 

@ PRODUCTION 

@ FIELD SALES 


Please send resume to Mr. J. E. Schmidt, Personnel 
Department 3738. All inquiries will receive prompt 
and confidential attention. 


LINDE COMPANY | carsoe 


UNION CARBIDE CORPORATION 
P. 0. Box 44 TONAWANDA, N. Y. (A suburb of Buffalo) 


An equal opportunity employer 


EQUIPMENT SEARCHLIGHT 


HOW to LOCATE 
EQUIPMENT 


without cost or obligation 


This service is aimed at helping 
you to locate Surplus New or Used 
equipment, if you do not find your 
present requirements advertised in 
this section. 


Send us the specifications of the 
equipment wanted and you will 
receive an immediate reply with full 
details. 


EQUIPMENT FINDERS BUREAU 
$S-6663, Chemical Engineering 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N.Y. 


CIRCLE A ON READER SERVICE CARD 


Equipment Searchlight 

Check this issue’s listings—most com- 
CE’s Searchlight spots the big bargains plete in the field—for items you need 
in used, ae and rental pean: now. 


PUBLIC AUCTION SALE 


THURSDAY, DEC. 14, 1961, 10:30 AM 
at CROWLEY DIVISION 


1 Central Avenue, West Orange, New Jersey 


TABLET and PREFORM PRESSES: 52 Stokes, mill, Hammermills, Gruendler crusher, Stokes 


Kux, Colton 4 ton to 150 ton, single punch — vacuum ball mill, vibrating screens, 


and rotary, single and dual pressure types, FURNACES, KI 

, KILNS, DRYERS, OVENS: Bufflovac 

including: Stokes R4, R, T, F, DDS2, etc. twin drum stainless steel rotary dryer, 36 

Kux 82, 74, 65, 64, 54, 52. 800 Ton Bald- | cubic feet Steiner Ives ‘“O age 64 ft. 
eer . . car type continuous gas furnace; American 

win-Southwark Hydraulic Hobbing Press. Gas 20’ x 3’, 6’ x 2’, and 9 x 15” horizontal 


EXTRUSION PRESSES: 3—225 Ton Baldwin | rotary kilns, melting furnaces, gas blowers, 


Southwark and Watson Stillman horizontal heat treating furnaces, rotary indexing 
hydraulic, vacuum head. furnaces 24 ft. diameter, all sizes ovens. 
BLENDING AND MIXING EQUIPMENT: Cowles LABORATORY EQUIPMENT: Complete inspec- 
dissolvers, double arm sigma blade mixers, | tion and testing machines, Baldwin South- 
ribbon blenders, Simpson muller mixers, | wark 300,000 Ib. tensile and compression 
Gruendler mixer, Paterson conical blender, | tester, lab presses, balancers, scales, moisture 
mixing tanks, tumbling barrels. testers, vibrators, electronic testers, etc. 

) CRUSHING AND PULVERIZING EQUIPMENT: Complete Tool, Die, Mold Machine Shop. 
Lancaster crusher, Stainless steel Fitzmills, Maintenance Dept. Air Compressors. Material 


Stokes granulators, Stokes and Abbe Steel Handling Equipment. Tools & Dies for Powder 
lined ball mills up to 5’ x 6’, Stokes tornado Metallurgy Parts. 


Send for descriptive catalog: 


INDUSTRIAL PLANTS CORP. 


90 West Broadway New York 7, New York Phone BArclay 7-4184 


CIRCLE Z ON READER SERVICE CARD 
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SPECIAL BARGAIN 
OPPORTUNITIES 


3000 KW, 3600 RPM, 80% P.F., 3/60/13,800 
V., UNUSED Allis Chalmers non- condensing 
automatic extraction steam turbine gen- 
erator unit, 425 PSIG, 700-750°FTT, 17¢ 
PSIG automatic extraction, 60 PSIG back 
pressure. 


1500 KW, 3600 RPM, 80% P.F., 3/60/2300 V., 
General Electric non-condensing steam 
turbine generator unit, 375 PSIG, 650- 
700°FTT, 85-125 PSIG back pressure. 

NEW, UNUSED Babcock & Wilcox coal pulverizer, 
Type E-56, with American Blower 
Corporation air fan, 15,000 CFM capacity 
with motor drive. Soglahe coal pulverizer 
installation with blower air fans, attached 
and unattached structural parts, capacity 
14,6004 per hr. 


This excellent equipment is offered at ao 
fraction of replacement cost. 
Utilities Machinery Corporation 
912 National City E. Sixth Bidg. 
Cleveland 14, Ohio Telephone CH-1-0210 


CIRCLE B ON READER SERVICE CARD 


LIQUID OXYGEN PLANT 


4.75 to 5 tons 99.5% Lox in 24 hours. Diesel 
driven. Produces about 2 Ibs Lox per Ib of 
fuel. Priced at a fraction of new. 


FREELAND PRODUCTS COMPANY 
3233 Conti Street New Orleans 19, Louisiana 


CIRCLE C ON READER SERVICE CARD 


2—New 5000 Gallon Pressure vie 


oper. > 35724 p tested. 650 deg. F max. 
temp.; ht 80, 5002 ‘Bit. 1952. Size 23’ L x 
53” 1.D. ith piping, valves, fittings, etc. 


Pressure pumps—ail sizes and kinds available. 
EVEREADY—Box 1780—Bridgeport, Conn. 
Ed McCallum ED. 4-947! 


Model 4-CA-9-1/2. 4” each with 40 HP 
motor. Cap 1500 GPM @ 37’ head. Used 
only 6 months. Sacaiies like new. 


Cost Price... .$1760.00 OUR PRICE. .$950.00 


. 123 Townsend St. -.San Francisco 7, Calif. 


CIRCLE D ON READER SERVICE CARD 


LOOK HERE! 


COMPARE THESE PRICES 
4—KARBATE PUMPS 


Wire or phone collect —GA 1-1380 


MACHINERY AND 
EQUIPMENT CO. 


CIRCLE E ON READER SERVICE CARD 
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. . EQUIPMENT SEARCHLIGHT 


fo our friends now 
attending the Chem Show 
ve extend a welcome 


LIQUIDATIONS 


CLEVELAND, OHIO 


1—Raymond #73612 Super High Side 
6-Roll Mill, with whizzer, cyclone, 
piping and motors. 

1—Raymond #5047 High Side 4-Roll 
“ |, with whizzer, cyclone and pip- 


ing 

1—#1 Raymond Impact Mill, with 
whizzer, cyclone ahd piping. 

1—Kilby Nickel Single Effect Force Feed 
Evaporator, 1200 sq. ft. 

2—Oliver 53” x 4’ Nickel Clad Rotary 
Vacuum Filters. 

2—Pfaudler 300 and 200 gal. Glass 
Lined Jkt. Agt. Reactors. 

1—Sperry 30” C.I. Filter Press, 27 
chambers. 

1—Buflovak 32” x 90” Dble Drum 
Dryer. 

4—Feinc 8’ x 12’ Rotary Vacuum Steel 
Filters, string discharge. 

2—6'6" dia. x 60’ Rotary Dryers. 

1—5'2‘ x 4¥2’ x 50’ Rotary Dryer. 

7—Dorr 80’ and 40’ thickeners. 

6—Nash H10, H8, H6, H5, & L5 Vac- 
uum Pumps. 

2—Tyler Hummer 3’ x 10’ Double Deck 
Screens. 

2—Fuller Kinyon Pumps H6. 

1—Link-Belt 24” x 90’ Belt Conveyor. 

5—Nickel Centrif. Pumps, 2”, 3”. 


CENTRIFUGES 
2—Bird 18” x 28’ Solid Bowl Continuous 
304 S.S. 
1—Bird 40” x 60” Solid Bowl Continuous 
316 S.S. UNUSED. 


5—Sharples C-20 and C-27 Super-D-Hy- 
drators 316 S.S. 


1—DeLaval AC-VO Continuous S.S. 20 


3-Sharples PY14, PN14 Super-D-Canters 
316 S.S. 


2—Sharples #16, 304 S.S., 3 HP motor. 

1—Tolhurst 40’ 347 S.S. imperforate bas- 
ket 15 HP. UNUSED. 

1—Bird 40° Suspended imperforate bas- 
ket 40/10 HP. 


REACTORS—EVAPS—CONDS— 
COLUMNS 


4—Glascote 500 gal. glass lined, Jacketed 
Reactors. 

1—Pfaudler 125 gal. 304 S.S. Jkt. Agit. 
Reactor, 150# int., 125# jacket. 

3—Pfaudler 100 & 50 gal. glass lined, 
Jkt. Agit. Reactors. 

1—8650 sq. ft. NICKEL double effect 
forced Circulation Evaporator, UN- 


USED. 
1—650 gal. 304 S.S. Reactor with 100 
sq. ft. Bayonet Heater. 
1—3000 sq. ft. O. G. Kelly 30S S.S. forced 
feed Evaporator, UNUSED. 
1—550 sq. ft. Buflovak monel single effect 
Evaporator. 
1—300 sq. ft. Swenson 347 S.S. Single 
Effect Evaporator. 
1—250 sq. ft. Buflovak 304 S.S. Single 
Effect Evaporator. 
10—Stainless Heat Exchangers; 910, 536, 
370, 250, 131, 70 sq. ft. 
5—Pfaudler 26 sq. ft. glass lined Con- 
densers. 
1—4’6" x 46’ 316 S.S. Clad Column, 250 
8—3’ x 20’, 30” x 19’ 347 S.S. Packed 
Columns. 
1—24” x 35’ 304 S.S. Bubble Cap Column. 


FILTERS 


2—Niagara 370 sq. ft. Vert. 304 S.S. 
1—Niagara 110 sq. ft. Veri. 316 S.S. 
1—Niagara 92 sq. ft. Vert. Jkt. 316 S.S. 
1—#10 Sweetland, 36 leaves 3” centers. 
1—#5 Sweetland 304 S.S., 120 sq. ft. 
1—Olliver 6’ dia. Horizontal 316 S.S. 
1—Olliver 4’ dia. Monel Horizontal. 
1—U. S. 200 sq. ft. 304 S.S. Auto-Jet. 
1—Hercules 400 sq. ft. 304 S.S. Pressure. 
3—Oliver Precoat 5’ x 6’, 5’ x 10’, 8’ x 10’. 
1—Oliver 5’3” x 8’ Steel Rotary Vac Hous- 
ing. 
1—Feinc 3’ x 1‘ 316 S.S. Rotary Vac. 


DRYERS 


1—Buflovak Vacuum Shelf, 17-60” x 80” 
shelves. 

2—Buflovak 42°’ x 120”, atmospheric dou- 
ble drum complete. 

1—Buflovak 32” x 90” Atmos. Twin Drum. 


2—Devine 4’ x 9° single drum, atmos- 
pheric. 

1—Buflovak 3° x 10’ Rotary Vacuum. 

6—Louisville Rotary Steam Tube, 6’ x 30’, 
x 50’. 


2—Louisville 8’ x 50° Stainless Steel lined 
Rotary. 

3—Rotary Dryers 6’ x 50’, 7’ x 80’. 8’ x 80’. 

— Belt 6'4 x 24” Roto Louvre 316 

1—Link Belt 310” x 16’ Roto Louvre. 

1—4’ dia. 304 S.S. Spray Dryer. 

1—Wyssmont, 304 S.S. 6’2" dia. 


MIXERS—MILLS 
1—Sturtevant 75 cu. ft. 304 S.S. Rotary 
Batch Blender 20 HP. 
1—Abbe 110 gal. 304 S.S. Jacketed Agi- 
tated Vacuum Dispersal] Mixer. 


2—Baker Perkins 150 and 100 gal. Jack- 
eted double arm Sigma blades. 

1—Baker Perkins 50 gal. jacketed. 

5—Day “Cincinnatus” double arm, 250 
and 100 gal. 

1—Steel jacketed Powder Mixer, 225 
cu. ft. 

1—50 cu. ft. Powder Mixer, 304 S.S. 

1—Day 120 cu. ft. Jumbo Powder Mixer, 
25 HP motor. 

1—45” dia. Lancaster Mixer 71/2 HP. 

3—Hardinge 6’ x 36”, 5’ x 22” and 3’ x 24”, 
steel lined conical Ball Mills. 

2—Mikro Pulverizers, 2TH and 1SI. 


TANKS 


25—500 to 3500 gal. Vertical 304 S.S. Tanks 
opened and closed, some agitated. 
6—7500, 6000 and 2000 gal. Rubber Lined 
Tanks. : 
1—1500 gal. Stainless Pressure Tank, 
5’ x 10’, 90# 
1—2000 gal. Horizontal 304 S.S. Tank 
1—2500 gal. Vertical 304 S.S. Tank 8’ x 7’. 
a gal. Rubber Lined Tank 10’ x 
17’ 
1—5500 gal. 316 S.S. Clad Pressure Tank 
250 PSI. 
2—3000 gal. Aluminum Tanks, 7’ x 11’. 
5—25,000 gal. Aluminum Storage Tanks. 


Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel: RE 2-0820 
TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-1351 
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EQUIPMENT SEARCHLIGHT . 


$34 MILLION PLANT LIQUIDATION 


OKLAHOMA ORDNANCE WORKS 
PRYOR, OKLAHOMA 


COMPLETE UNITS — EQUIPMENT — BUILDINGS 
for use in place or removal 


10,000 ACRES WITH ALL UTILITIES 
FOR INDUSTRIAL PLANTS 


LOWEST GAS-ELECTRICITY EXCELLENT EFFLUENT 
& WATER RATES DISPOSAL AREAS 


Leasing or Fi inancing Available 
For Complete Units In Place or Individual Equipment 


THIS PLANT WAS PUT IN EXCELLENT STAND-BY CONDITION BY THE GOVERNMENT 


ALL EQUIPMENT IS READY TO GO BACK INTO SERVICE, NOW! 
Plants For Use In Place 
@ NITRIC ACID @ NITRO CELLULOSE @ DIPHENYLAMINE 
@ DIMETHYLAMINE @ ALCOHOL @ TETRYL @ SELLITE 
® AMMONIA OXIDATION @ ETHER @ SULPHURIC ACID CONCENTRATING 


Equipment For Removal — Stainless — Duriron — Steel 


AUTOCLAVES © ABSORPTION COLUMNS © COMPRESSORS © CONDENSERS @ FILTERS © CRYSTALLIZERS 
MIXERS FURNACES BLOCKING PRESSES DEHYDRATING PRESSES SOLVENT, ALCOHOL 
ETHER RECOVERY EQPT. © REFRIGERATION UNITS © SCALES © CONVEYORS © STAINLESS STORAGE 
TANKS © ANHYDROUS AMMONIA STORAGE TANKS ¢ STEEL STORAGE & WEIGH TANKS @ B.P. MIXERS 
JORDAN BEATERS CENTRIFUGAL PUMPS BLOWERS © SCALES NAILING MACHINES BOX 
MAKING MACHINES © MASCERATORS @ STILLS © AGITATORS © REACTORS © CENTRIFUGES © 5000 
TONS STAINLESS STEEL & DURIRON PIPE VALVES & FITTINGS 


HEAT and POWER 
Being Prepare 
an INC. 


60 E. 42nd STREET, NEW YORK 17, N. Y. MU 7-5280 iy Ag 
310 THOMPSON BLDG., TULSA 3, OKLA. LU 3-4890 i 7 
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- EQUIPMENT SEARCHLIGHT 


"NIAGARA FALLS, N.Y. 
and EVERETT, MASS. 


EQUIPMENT OFFERINGS 


Sharples C-27 SUPER-D-HYDRATOR 316 Stain- 
less Type BM-123C-65C, 40 HP motor 


Baker Perkins 300 gallon Stainless Steel Size 
18DIM Sigma Blade MIXER, 30 HP motor 


Nash L3 Stainless VACUUM PUMPS 140 CFM (3) 
11,500 gal. Stainless TANKS Agitated (2) 


48x41‘ Vulcan Stainless BUBBLECAP COLUMN 
40 trays, 70 caps/tray, 100 PSI design 


72x30’ Budd Stainless BUBBLECAP COLUMN 
21 trays, 38 caps/tray 


Pfaudler 500 gal. ELL GLASS LINED REACTOR, 
agitated, 75 PSI jacket, 25 PSI internal 


Pfaudler 300 gal. EL GLASS LINED REACTOR, 
agitated, 90 PSI jacket, 25 PSI internal 


4500 gal. 347 Stainless COIL PANS, 6’x20’ with 
25 turns of 2” Stainless coil (2) 


5'3’x3’ Oliver Precoat Rotary VACUUM FILTER, 
Vaporite, 316 Stainless 


Link Belt 604-24 Stainless ROTO-LOUVRE DRYER 
1860 sq.ft. Stainless REBOILER 271-1’’x12 tubes 
8'x60’x5e"’ Allis-Chalmers ROTARY KILN 
60x84” Single deck Rotex #421 SCREEN 


Swenson EVAPORATOR 435 sq. ft. Stainless 
single effect condenser, vapor separator 


1000 gal. Dopp Ni-resist jktd., agit. REACTOR 


1000 gal. Steel REACTOR, jacketed & agitated, 
125 PSI internal, 25 PSI jacket 


LaBour PUMP 316 STAINLESS 125 GPM, 211’ 
head, Model DZ23—14/2'’x2”, 15 HP (3) 


500 ft. Glass lined jacketed PIPE 2’, 3’ and 4” 


Write 
For 


Catalogs 


CHEMICAL 27, 1961 


BUYS- 
SELLS 


CALL 
US 
WHILE | | 


STOCKS 
VISITING | eases + tiquipates 
THE Chemical 
Equipment 


306 sq. ft. STAINLESS EXCHANGER, 34” tubes 


_36"’x20’ COLUMN 316 Stainless Packed, 100 PSI 


4'x40’x¥e" ROTARY DRYER, NEW welded shell 


LaBour PUMP STAINLESS STEEL 750 GPM @ 80’ 
Type Q, 50W, 30 HP 3/60/220/440 V. (4) 


4000 gal. Vertical Type 347 STAINLESS STEEL 
TANK 8’x12’ with dished heads 


6’x36” Hardinge CONICAL BALL MILL, 75 HP 
Buflovak 6’ jacketed vacuum CRYSTALLIZER 
1000 sq ft. STAINLESS EXCHANGER, 34” tubes 
10’x150’ ROTARY KILN complete 


78"x18’ STAINLESS 316 BUBBLECAP COLUMN 
14 trays, 180 caps/tray, 100 PSI 


12x18’ STAINLESS PACKED COLUMN, 100 PSI 
8’x150’ ROTARY KILNS complete (2) 

8’x90’ ROTARY DRYER complete 

10,500 gal. 316 Stainless TANK 10’x23’ Vertical 
3,500 gal. 304 Stainless TANKS 8’x9 Vertical 
2,300 sq. ft. Stainless EXCHANGER, 1” tubes 


16”x10’7" Pfaudler GLASS LINED SCRUBBER 
COLUMN 25 PSI and full vacuum 


77 sq. ft. Stainless FINTUBE EXCHANGERS (8) 
Swenson Stainless Jkt. CRYSTALLIZERS 24’’x20’ 


HEAT and POWER 


60 E. 42nd STREET, NEW YORK 17, N. Y. MU 7-5280 
310 THOMPSON BLDG., TULSA 3, OKLA. LU 3-4890 


CIRCLE H ON READER SERVICE CARD 


199 


are 
: 
u 
af 
3 
AINE 
eee 
ZERS 
| 


EQUIPMENT SEARCHLIGHT . . . 


STERILIZER, American 30” x 42” y 7 
w/quick opening door each end— 
150 PSI Jacket 


COMPACT CATALOG CHEMICAL EQUIPMENT cae 


Automatic for 6 pack carton 456" , 
x 542" 


HERE ARE SOME OUTSTANDING SELECTIONS ROTARY DRYERS, 24” x 22", 36" x 


24/4", 5‘ x 45’ (almost new), 5’ x 50 = 


FOR FMC’S NEW 1962, 


7 x 58” 

Vacuum Shelf Dryers by Devine ond Buffalo 2 Sturtevant Micronizers 30” with Syntron FEEDERS—SYNTRON, F 22 s/s w/8” 3- 

up to 86” x 78” Vibrators trough, F 45 s/s w/24” x 72” trough, 13- 
F 33 20” x 46” pan (New) Jeffrey 

#4 w/36” x 36” pan 

Stainless Steel Suspended Centrifugals from SCREENS, 5’ x 20', 5’ x 12', 42” x 19 


30” to 60” 18” x 28” - double—Rotex 40” x 120”, Patterson 


28” x 28” s/s, Roball 40” x 84”, ail 
Rotex 20” x 37” 
Sharples 27 Super-D- in Type 316 Welded Steel 6500 Gal. Reactor Lined with 
Stainless; 40 HP - Brick; ASME Pressure LAWLER COMPANY 2- 
Durham Ave. Liberty 9-0245 Metuchen, N. J, - 
iD 50- 
$. $. Lined Rotary Dryer 50” x 20’, Counter Rotex and Roball Sifters-Screens Single & Mul- CIRCLE K ON READER SERVICE CARD 
Current with Accessories tiple Deck to 120 BEST VALUES ii 
Evaporators: Four St.St. Buflovak au eff, 608. 6- 
708-845-1125 sq. ft. each. Long 


tub 
Evaporators: 4 St.St. sgl. eft, 150- 216 sq. 
ft. each. Long tubes. 1- 
Double Ribbon Blenders: Ang Day 119 cu. ft. St.St. 
10 H.P. drives. Like n 
Votator; Girdler three 46” stainless cylinders 
and rotors, ammonia chilling system 
Dryer: Stokes 2’ x 6’ Rotary, jacketed, 


Baker Perkins Double Arm Jacketed Mixers Oliver Pre-Coat Rotary Vacuum Filters; Acid 
from 2 Gal. to 300 Gal. Resistant to 8’ x 10’ 


ryers: Do um, 42 x 
A. 0. Smith Pressure Tanks, Stainless Lined Shriver and Sperry Ni-Resist ond Staines Fil- Dryers: Douale Brum: 42 x 120: 36% #4 American, 
” mon ryer ith 
10’ x 18’ with agitators ter Presses to 30 20,0002 Newer 


Used. 
Twin Shell Blenders: P.K. 5 cu. ft. St.St.; P.K, 
30 cu. ft. steel, with intensifier. 
Centrifuges: Tolhurst 40” and 26” Suspended, perf. 
Tolhurst 48” St.St. 7316, Undersiung 


ert. 
Tanks: (2) 2300-1500 gal., vertical St.St. 
Tanks: (2) shade _ 900 gal., vertical St.St. for ] 
vacuum with c 
Kettles: (2) 600 ay agitated St.St.; with 15 P.S.1. 
steel jacket. ] 
Glass Lined Kettle: 750 gal. Pfaudiler, 50 PSI shell, 
90 PSI jacket: agitator 


Porcelain Lined and Buhrstone Pebble Mills up Mikro Pulverizers, all types in size from Ban- 
to 8x8 tam to No. 4's 


Raymond Automatic Pulverizers, Imp Mills Buffalo Stainless Thermo- “Compression Evapo- 


‘ Mix par: Simpson, Size +2, 1000 Ib. St.St. 15 9 
and Screen Mills etc. rator, complete Vaasa ie Batch Dryer, Bartlett & Snow, 8’ dia. x 
2'5” dp. Jacketed. All steel. 
BEST EQUIPMENT COMPANY 
Nickel Clad Reactor 7’ x 11’6”; Jacketed-Agi- Stainless Steel Reactors from 60 Gal. to 2000 
assador 2- ] 


tated; Manhole Top Gal. Jktd. Agtd. 


CIRCLE L ON READER SERVICE CARD 


Aluminum Bubble Cop Column; 60 Plate, OVER 5,000 MACHINES IN STOCK 
271,” x 36’ complete with accessories complete ; FOR EVERY INDUSTRY AND PURPOSE 


Packaging machines Pulverizers 
® Cartoning machines © Grinders 


Sargent & Wilbur Ammonia Disassociator Type Lancaster Stainless Lined Rotary Reactor, 50” . Fillers © Dryers } 

A; 10,000 Cu. Ft. per hr. Hydrogen x 17°4”; Jacketed 
Louisville MONEL R 5 Tube D TELL US YOUR REQUIREMENTS 

Banbury Mixers, Model No. 9 and ‘otary Steam Tube Dryer, And Our Special 


ot, Stokes Rotary DD2 23 Station Tablet Press UNION STANDARD EQUIPMENT C0. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 


SEND FOR SPECIAL BULLETINS ON LIQUIDATIONS CIRCLE M ON READER SERVICE CARD 
CINCINNATI-TOMS RIVER CHEMICAL CO. IN CINCINNATI 
CEMENT MILL MACHINERY IN TENNESSEE WIRE US COLLECT! , 


34—VACUUM PUMPS 


condition. Special price on quantity pur 


209-289 TENTH STREET, BROOKLYN 15, N. Y. chases. 


FMC Pays MORE PARKING ON _ PREMISES 
For Your Surplus Phone: STerling 8-4672 
Cable Address: “EFFEMCY” bs 
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AUTOCLAVES 
KETTLES — REACTORS 
1—2000 gal. Glascote blue G/L reactor 
50—1400 gal. Pfaudler blue G/L jkt. Ket- 
tles, Agit., baffles. 
3—1350 gal. T347 SS kett'es, open top 
13—1250 gal. Pfaudler blue G/L jkt. re- 
actors, Agit. 
1—1000 gal., T316 SS jacketed reactor, 
ASME, UNUSED. 
1—1000 gal. Dopp cast iron kettle, 125# 
jacket, 15# int., Agit. 
4—800 gal. horiz. T316 ELC SS clad, 
ASME, Vacuum—Unused. 
1—750 gal. Graver T304 SS jkt. fer- 
menter, ASME 
2—600 gal. T304 SS reactors, jkt., Agit. 
1—500 gal. Pfaudler glassed reactor. 
50—600 gal. Pfaudler Stainless jacketed 
kettles, open. 
2—500 gal. T304 SS reactors, jacketed, 
ASME, Vacuum—Unused. 
6—465 gal. T304L SS reactors. jacketed, 
150# int., 175# jkt. 
1—300 gal. T304 SS jacketed reactor, 
vac. ASME—-UNUSED. 
1—300 gal. Pfaudler blue G/L reactor, 
Agit., jkt., ASME. 
2—200 gal. T304 SS jkt. reactors, ASME, 
UNUSED. 
1—175 gal. T304 SS jkt. reactor. 


JUST PURCHASED 

1—Buflovak 2’ x 7’-10°° T304 §S jack- 
eted rot. vacuum dryer, ASME. 

1—60 sq. ft. Heresite lined vac. 
shelf dryer. 

1—Merco #CX-16 centrifugal T316 
ss. 

2—Pfaudler 500 gal. “R” series jkt. 
glassed reactors, Agit. 

6—-Pfaudler Dbl.-jktd. 
thimble condensers: 
sq. ft. 

1—Pfaudler 100 gal. ‘P” 
glassed jkt. reactor, Agit. 

1—Artisan 1200 gal. T304 SS jktd. 
reactor, vacuum, Agit. 

1—Process Eng. 450 gal. T316 SS jkt. 
reactor, Agit. 

2—1600 gal. vert. T316 SS tanks, 
coils. 

1—Tolhurst 40” susp. cent., T316 SS. 

2—A.T.&M. 36” susp. cent., rubber- 
covered perf. basket. 

1—5800 gal. horiz. Alum. tank, 8-6” 
x 12’-3”, dished heads, UNUSED. 

1—80 gal. T347 SS autoclave, 350 
psi int., 100 psi jkt., Agit. 

1—165 gal. Struthers-Wells horiz. 
Titanium Autoclave, ASME 100 
psi, (3)-vert. agit., elec. hecters. 

1—90 sq. ft. Whitlock T316 SS con- 
denser, ASME 1000 psi shell & 
tubes. 

2—Feinc 3° dia. T316 SS horiz. filters. 

1—12,000 gal. horiz. steel ammonia 
tank, 250 psi, 8’ x 30’ dished. 

1—Fitz. #K-8 Stainless comminutor. 

1—Symons 2’ shorthead crusher. 


glassed 
62, 47, 14 


series 


PERRY 


Cuemicar. ENcINEERING—November 27, 1961 


LIQUIDATION 


STAINLESS STEEL TANKS 
(T304 UNLESS NOTED) 
3—20,000 gal., 14° x 15‘, T316LC, cone 
bottom, %”. 
2—13,000 gal. 11°10" x 15°7”. 
1—12,000 gal 9’-6” x 22’, T304 SS, 
horiz., dished—-UNUSED. 
4—10,000 gal., 12’ x 12’, T316 SS, vert., 
15 HP turbine Agit. 
1—10,000 gal., 12’ x 12’, T316 SS vert., 
turbine Agit., jacketed. 
4—5800 gal., 10’ x 10’, T316 SS, Agit. 
2—5700 gal. horiz., 6’-4" x 24°, UNUSED. 
2—4500 gal. vert., 8’ x 12’, UNUSED. 
5—3650 gal. 10’ x 7’, vert., open. 
1—3350 gal., 8’x8’6", agit., 50 psi. 
1—3300 gal. 6’ x 14’-6”, vert. 
1—3250 gal., 6’ x 15’, T316. 
7—3000 gal., 8’ x 8’, T316 SS, Vert. 
2—3900 gal. 8’ x 8’ vert—UNUSED. 
1—2800 gal., 5’ x 18’, dished. 
2—2600 gal., 7’ x 8’, T316 dished. 
1—2250 gal., 8’ x 6’, T316, coils 
5—2100 gal., 8’ x 5’6”, dished. 
1—2100 gal., 6’ x 9’, T316, cone. 
12—1750 gal., hoppers, A’-5” x 7’-4" x 9’-2”. 
4—1350 gal., 4° x 14’, 1347, dished, 
ASME 60 psi coils. 
5—1350 gai., 7’ x 4’-6", T321. 
1—1300 gal., 6’ x 6’, 3%”, dished. 
3—1100 gal., 4’ x 11’, T347, 60 psi. 
3—1000 gal., 4’-6” x 8’-6", dished. 
3—850 gal., 4’ x 9’, %", dished. 
1—800 gal., 5’x5’6", dished. 
3—750 gal., 5’ x 5’. 3/16”, dished. 
6—685 gal., 3’ x 13’, T316, coils. 
3—300 gal., 4’ x 3’, T347, 60 psi. 


DRYERS — KILNS 

2—Buflovak 42” x 120” double drum 
dryers, ASME 1604 WP. 

1—American 42” x 120” dbl. drum. 

1—Buflovak 42” x 90” dbl. drum. 

2—American 36” x 84” dbl. drum. 

1—Buflovak 32” x 52” dbl. drum. 

1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 

1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum, UNUSED. 

1—Buflovak 6” x 8” dbl. drum. 

5—Stokes 195 sq. ft. vac. shelf dryers. 

1—Buflovak 98 sq. ft. vac. shelf. 

1—60 sq. ft. Heresite-lined vacuum shelf 
dryer. 

1—Buflovak 2’ x 7’-10" T304 SS rot. vac. 
dryer, ASME, jktd., Agit. 

1—Nerco-Niro stainless spray dryer. 

1—10’ x 11’ x 175’ Vulcan kiln. 

6—10’ x 100’ rotary dryers, %" welded 
shell, complete. 

2—B. & Snow 8’-6" x 70’ rotary dryers, 
5" welded shell, late model. 

1—7’6” x 62” rotary kiln, 42”. 

1—6’ x 150’ rotary kiln, 5" welded. 

1—Louisville 5’ x 30’ steam-tube. 

2—Louisville 4’-6" x 25’ rotary steam- 
tube dryers, welded. 

1—Bartlett & Snow 3’ x 15’ rotary dryer, 
Everdur metal shell. 

1—3’ x 23’ rotary, 4" welded. 

3—Bartlett & Snow 14” x 18’5”, stainless 
rot. calciners, complete. 


1413-21 N. SIXTH ST. 
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LITTLE ROCK, ARK. 


mm ORANGE, TEXAS 


OMAHA, NEBRASKA 


STAINLESS PIPE & VALVES 
50,000’—T304 SS pipe, sch. 10 & 
40, 1“ to 6”. 
ee ate SS vapor pipe, to 


10,000 —T304 & T316 SS flanged 
valves, to 8”. 


EVAP. — STILLS 
COLUMNS — EXCHANGERS 
— BOILERS 


1—6500 sq. ft. Swenson T316 SS 3-body. 
2-stage vert. long-tube evap. 
7—4050 sq. ft. calandria type evap., cop- 
per tubes, cast iron shell. 
1—1250 sq. ft. Mojonnier dbl.-effect Stain- 
less Sanitary evaporator. 
3—Buflovak double-effect stainless evap. 
vert. long-tube, 840, 710, 588 sq. ft. 
1—630 sq. ft. Struthers-Wells T316 SS 
Calandria evap. 
1—320 sq. ft. steel reboiler. 
1—250 sq. ft. Buflovak T304 SS, single 
effect recompression evap. 
1—118 sq. ft. Stokes T316 SS still. 
1—36” dia. x 6 plate T316 SS column. 
2—Vulcan T316 SS 10 plate bubble cap 
columns: 110”, 60° dia. 
6—30” x 19’ T347 SS packed columns. 
8—24” x 16’ Duriron packed columns. 
1— 24” x 33’ Duriron & SS column. 
1—1960 sq. ft. T316 SS exchanger 
remov. bundle, ASME 75# WP. 
1—1450 sq. ft. T316 SS condenser. 
5—1400 sq. ft. T316 SS gas converters. 
1—900 sq. ft. T304 SS exchanger. 
3—800 sq. ft. T316 SS condensers. 
1—730 sq. ft. T316 SS exchanger. 
6—691 sq. ft. copper dbl. pipe cooler. 
1—510 sq. ft. T316 SS condenser. 
8—400 sq. ft. T304 SS pipe coolers. 
12—Amer. Heat Reclaiming T316L SS 
spiral exchangers: 162, 73 sq. ft. 
15—75 sq. ft. nickel pipe coolers. 
30—T316 SS heat exchangers & condens- 
ers: 425, 400, 290, 277, 200, 165. 150, 
142, 105, 73, 54 sq. ft. 
50—Duriron exchangers & condensers. 
3—Waste-heat boilers, 250 psi. 
5—Comb. Eng. 435 HP water-tube boil- 
ers, 300 psi. 


STAINLESS PUMPS 
Aldrich T316 SS 3-cylinder piston 
pumps: 3%” x 5”, 250" x 3”, 
Worthington Worthite Cent. Pumps; 
x 1”, w/motors. 

LaBour 2” 316 SS self-priming 
cent. pumps w/motors. 
Aurora 12” SS sump pumps 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 


‘ 
nd— 
a" x 
if ate 
50, 
/8" 
ugh, 
trey 
10' 
son 
U 
CARD 
sa. 
St, 
ders 
ted, 
an. 
vith 
ever 
ung 
for 
x 
| 
ARD 
5 
pi_& PD 
ks 
| 
RD 
201 


EQUIPMENT SEARCHLIGHT . . . 


CHEMICAL MANUFACTURING 
& HANDLING EQUIPMENT 


Gas Converter, G. E. G5, 4000 CFH, 
400°F., 125# (2) 

Lectrodryer, ae Size 750, 
Type BWC, 100# W. P 

Drycolene Producer, G. E., 2000°, 200 
cu. ft., Type 

Screen Vibrator, J. H. Day, 50’ x 116” 

Wood Crusher, WILLIAMS, HF, Swinging 
Hammer Type, 30 HP 

Crusher, #2400 AMERICAN, Ring Free 
50 HP, 2-32 Tons per hour 

Hammermill, DIXIE, Swing Knives, re- 
quires 25-30 HP 

Tablet Machine, #1035 COLSON, 35 
station, 1’ die 

Calandria Pan, pump, 11'8” 
diameter x 13’ high 

Stainless Tank, 42” dia. x 60” high, 10 
gage, bottom discharge 

TANKS—Vertical & Horizontal 
7500-8000 gallons 

Pressure Vessels, acid proof bronze, 
42” x 72”, 125# pressure 

Muller/Mixer, BAKER PERKINS, 36” x 
84” opening, 100 HP 

Mixer, SIMPSON, 36” diameter tub, 5 
HP— 


NEW 
Mixer, Style C #2 SIMPSON, 6’ diameter 
Dust Collectors, Type D AMERICAN, #8 
Rotoclone (6) 
Dust Collectors, AMERICAN, Rotoclone, 
5250 CFM 
Extractor, TOLHURST, 48”, 7/2/40 HP 
CRANES: 
#83 BYERS, % yd. 38’ boom, diesel, 
magnet controls, generator, 1947 
#25 NORTHWEST, % yd. 35’ boom 
#79 LORAIN, 1% yd. 60’ boom, diesel 
BROWNING Locomotive, 40 ton, 70’ 
boom, diesel 
LORAIN Yard, 20 ton, 40’ boom 
MC-416 THEW LORAIN Truck, 20 ton, 


30’ boom 
#357 UNIT Mobile 30’ boom, % yd. 
ELECTRIC HOISTS—"% to 5 TON CAP. 
Oil Purifiers, HONAN-CRANE—NEW (4) 
SCOTCH MARINE TYPE BOILERS: 
ECLIPSE Gas or Oil, 145%, 50 HP; New 


1958 
J & L Vertical High Pressure, 175#, 50 


HP 

CLEAVER BROOKS Package, Oil, 30# 
pressure, 30 HP (3) 

#22 JOHNSON, Oil, 125# press., 250 
HP, New 1953 


SEPARATORS: 
DINGS Magnetic, 20” x 15” drums— 
EW 


N 
RAYMOND Mech., Air., 4’ dia. feed, 1 
dbl. & 1 single Whizzer type 
#(C1824 STEARNS Magnetic, portable, 
12” x 20” drums, 2 HP 


HYDRAULIC PUMPS—ALL SIZES 
BLOWERS—ALL TYPES 


SEND US YOUR REQUIREMENTS 


FORK LIFT TRUCKS... 
NAME YOUR CAPACITY 


WRITE—WIRE—CALL: WO 2-7721 


BEHR MACHINERY & 
EQUIPMENT CORP. 


1242 Seminary St. Rockford, Ill. 
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UP YOUR PROFITS, 


cet THE MACHINE YOU NEED NOW e 


2—Nickel Shell & Tube Heat Exchangers 
4325 sq ft. All nickel contact 

1—Williams 5 Roller Hi Side Super Titan 
Mill. 125 HP. New 1957 

1—Raymond Model 5048 Hi-Side 4 Roller 
Mill. Complete with Whizzer and TEFC 
motors 


1—Sharples C-27 type 316 SS Super Dehy- 
drator. 40 HP Mtr. Diversion valve 


1—Niagara 500 sq ft vertical leaf Filter. 


2—16' Whizzer Separators. 1—Raymond 


3—Eimco 8’ x 12’ rotary cont. Vacuum 


1—Baker-Perkins 300 gal work cap. SS 


SS auto sluicing 
Double Whizzer, 1—Sturtevant 


Filters. All steel closed drums. Variable 
speed drives 


Sigma Mixer. Unidor type 


123 Townsend St. - 


MACHINERY AND 
EQUIPMENT COMPANY 


San Francisco 7, California 
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CARS & CRANES 
9 Gen. Elec. 20, 45, 65, 70, 80, 100, 125 Ton 
25-Ton Industrial “Brownnoist 60’ Boom Crane 
200—50 Ton Box 300—70 Ton Gondola Cars 
300—1'2, 5, 20 % 30 yd Dump Cars 

PLANT EQUIPMENT 

2—Wemco 2M-HMS Plants 
12” Traylor Gyratory Crusher 
No. |—Sturtevant Hammer Bar Mill 


No. 
24” x 24” Jeffrey Single Roll Crusher 
ae! is Sturtevant Rotary Fine Reduction Crusher 
5’ * & 42’ x 9’ KVS Air Swept Ball Type Mills 
Ball ‘itis: No. > 5’ x 5’, 6’ x 4’, & 7’ x 22’ 
Mite Mills: 3’ x 8’, 5’ x 22” & 8’ x 22” 


x 15 
Jaw x x 40" x 30°, 13” x 24”, 
14” x 28”, 18” x 36”, 30” x 36”, 66” x 84” 
10” x 6" Sturtevant Double Roll Grusher 
Crushers, Fine Reduction: 22”, 2’, 3’, 52’ x 7’ 
636 & 436 Allis ‘crvishers 
Crushers Roll: 24” > 30” ” x 16" 


‘6 
Rotary Kilns: 6’ x 70’, ‘yf x 110’ & 9’ x 160’ 
2—13” x 120” Buflovak Atmos, eet ink Belt Dryer 
elt 


‘LOEB. E EQUIPMENT SUPPLY CO. 
818 W. Superior St., Chicago 22, Ill. 


SPECIALS 
Mills: Mikro, Fitz, Pulva-Sizer. 
3-roll Mill: Day 5x12’ water-cooled. 
2-roll Mill: Stewart Bolling 6’’ x 11’, 5 hp. 
Pebble Mills: Abbe #3, #6, and others. 
Dryer: American, 24x48” dbl. drum. 
Dryer: Bowen lab. spray, st. st. 
Evaporator: Buflovak, sgl. eff, st. st. 94 sq ft. 
Dryer: Porter 2 x 4’ vac. drum., st. st. 
Centrifugal: Tolhurst 26’’ rubber 2-speed. 
Filter: Sweetland #5 st. st. lined. 
Filter: Oliver precoat 12x2’’ type 316 st. st. 
Kettles: Stainless Steel—Send for our list. 
Dryer: Proctor & Schwartz 6-tray st. st. 
Powder Mixers: Day Jumbo 120 cu. ft. 


Write us or call Seeley 8-1431 
Send us a list of your idle machines 
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Roto Louvre +207-10 Type 316 S. S 
150—1'2, 2 & 4 yd & 30 yd Dump Car: 
& 10 HP te. éar Pullers 
3’ x_5’ Tyler Hummer Vibrating Screen 
16 si 32 trifuga! Air Separators 

x 


‘ull 
690, 2200’, 3068’ & 3600-7500’ IR. Compressors 
4100 CFM siv Dust Collector 
WANT BUY DRYERS—KILNS—CRUSHERS 
R. C. Stanhope, Inc., 60 E. 42 St., N.Y. 17, N.Y. 
Tel. MU 2-3075 or MU 2-1898 


Pfaudler 10 gal. Glass Lined Kettle 
Hersey 5’x26’ Rotary S.S. Dryer 
Buffalo 32’’x90’’ Double Drum Dryer 
Day Hy-R Speed Mill 20 HP XP 
SEND FOR LISTINGS 


STEIN EQUIPMENT CO. 
107—8th Street Sterling 8-1944 Brooklyn 15, N. Y. 
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Reactor 500 gal—800 gal steel 

Baker Perkins—100 gal—50 HP, S.S.-2 
arm jac.-vacuum hdr. tilt 

Aluminum Evaporator Calandria type— 
never used—1300 sq. ft. tube area 

Nickel Heat Exchanger 250 sq. ft. 

2 Blenders-Conical S.S.-24”, 30” 

1 Steel Blender—70 Cu. ft. 

“a.” Unit S.S. type 316-1200 gal. 

er hr. 
Hydraulic Pumps & Motors 


MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 


COMPRESSORS 


No better values at any price 


72 CEM 1500 PSI 614-3%4-1%6x7 C 
80 CEM 3300 PSI IR ES3 

138 GEM ES. CP & Joy 

208 GEM 390 PSI 9-459 ESS 

288 CFM 100 PSI 9x9 Ing. Worth, CP 

306 CFM 100 PSI 9x7 Joy WG9 

311 CEM 1500 PSI 10'x7%-3/e-13 IR-ES3 

465 CFM 100 PSI 12x1!-IR-ES CP.T. Worth HB 
502 CFM 125 PSI 12x13 Worth H 

676 CFM 110 PSI 15-9%xI2 Ing. XRE 3-60-220 
686 CEM 100 PSI 14x13. Ing. ES 

880 CFM 125 PSI 18-11x 0'ch. Pn. v-co 150 HP 


Syn 3-60- 40 / 

1065 CFM 110 PSI 18-12x14 Ing. Rand XRE 175 
HP Syn 3-60-44 

2200 CFM 100 PSI 26-15x28 Ch. Pn. ove 350-HP 

2230 CFM 110 PSI _25-15x12 Ing. Rand XVH 350 
HP Syn 3-60-440 

AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J.  UNion 5-1397_| 
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BOILER S 


TURBO-GENERATORS DIESELS 
PUMPS FANS * BURNERS HEATERS 


Large Selection . . . New and Used 
EXPERIENCED ENGINEERS TO ASSIST YOU 
ASH Pp 

e 


WABASH 


POWER EQUIPMENT CO. 
PHONE IN 3-0303 
3300 W. PATTERSON AVE. 

SEXPORT> CHICAGO 45, ILL. 
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DECEMBER SPECIALS 


Day +40 Imperial jkt. Mixer, 150 gal.w’k,40hp exp. 
Pfaudler 1500 gal. glass lined Tank, closed top 
Buflovak 4” x 8” Lab. SS double drum Dryer 
Stokes vac. shelf dryer 2 shelf 40” x 42” 

Gruendler #3 Hammermill, Whirlbeater, 22” 
Simpson 24” Lab. SS Mix Muller, 12 HP motor 

2 Fitz Mills Model D, 5 HP motors 

Abbe 5’x6’ jktd. Ball Mill, chrome mang. steel 
Ribbon Blenders, Steel & SS, all sizes, new & Used 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street, Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 
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EQUIPMENT SEARCHLIGHT 


QUALITY IS NO 
SURPRISE IN 


CHEMICAL PROCESS 
EQUIPMENT 


1—Eimco type 347 SS rotary vacuum filter, 4’ x 4’, com- 
plete. 

2—Young SS double ribbon blenders complete, 4 cu. ft. 

1—Niagara SS jacketed plate filter, Model 33-12D. 

1—Struthers Wells SS rotary dryer, 5’ x 25’. 


AUTOCLAVES, KETTLES, REACTORS, TANKS 


3—Vertical SS storage tanks, 12,500 gals. 

1—SS 2000 gal. horizontal storage tank. 

1—SS 2000 gal. jacketed reactor. 

1—Pfaudler Series R 1500 gal. glass lined jacketed reactor com- 
plete with impeller type agitator, baffle and drive. 

1—Glascote Series HR 1000 gal. glass lined jacketed reactor com- 
plete with impeller type agitator, baffle and drive. 

1—Pfaudler 750 gal. glass lined jacketed reactor. 

1—Glascote 750 gal. glass lined jacketed vacuum receiver. 

1—Alloy Fabricators 600 gal. steel jacketed autoclave. 

72—Alloy Fabricators 400 qal. SS jacketed reactors complete with 

agitators and drives. 

2—Pfaudler Series EM glass lined jacketed reactors complete with 
agitators and drives, 400 and 300 gals. 

1—Struthers Wells 300 gal. Hastelloy ‘’B” jacketed kettle. 

1—Blaw Knox 300 gal. SS vacuum reactor. 

1—Van Alst 300 gal. SS jacketed kettle. 

6—Blaw Knox SS vacuum receivers, 100 and 200 gals. 

1—125 gal. SS jacketed autoclave with impeller type agitator and 
drive, 125 psi jacket, 75 psi internal. 

10—Pfaudler Series P glass lined jacketed reactors, 20, 30, 50 and 

100 gals. 


CENTRIFUGES 

1—A T & M 26” type 316 SS suspended type centrifuge. 

2—A T & M 12” SS suspended type centrifuges. 

1—Bird SS 40” suspended type centrifuge complete with perforate 
basket, plow and motor. 

1—Fletcher 48” stainless and underdriven centrifuge, complete. 

4—Sharples type 316 SS nozljectors with 40 HP explosion proof 
motors. 

1—Sharples type 316 SS Super-D-Canter, PN-14. 

1—Sharples type 316 SS centrifuge, Model D-2. 

1—Sharples Super-D-Hydrator, monel, Model C-27. 

5—Tolhurst 40” and 30” rubber covered centrifuges. 

3—Western States type 316 SS 40” suspended type centrifuges 
complete with perforate baskets, plows and motors. 


DRYERS 

2—ADT SS lined rotary steam tube dryers, 42” x 30’ long. 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7’ x 60’. 
1—Allis Chalmers SS rotary dryer, 6’ x 50’. 

1—American 42” x 120” double drum dryer, ASME, complete. 
1—Buflovak chrome plated double drum dryer, 24” x 36”. 
1—Buflovak SS jacketed rotary vacuum dryer, 5’ x 30’. 
1—Buflovak steel jacketed rotary dryer, 3’ x 15’. 
2—Louisville 8’ x 50’ SS rotary dryers. 

1—Link Belt steel roto louvre dryer, Model 207-10. 

1—Link Belt steel roto louvre dryer, Model 502-20. 

2—SS pilot plant spray dryers. 
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FILTERS 

1—Niagara SS filter, Model 510-28. 

2—Oliver SS rotary filters, 3‘ x 2’ and 3’ x 4’. 
10—Shriver plate and frame filter presses, 12” to 42”. 

1—Sperry 36” x 36” heresite covered filter press, 40 chambers. 
12—Sweetland #12 pressure leaf filters with 72 stainless leaves. 


MIXERS 
15—SS double cone jacketed vacuum blenders, 10 cu. ft. 
1—Abbe 10 gal. steel double arm sigma blade jacketed mixer. 
1—Baker Perkins 150 gal. dispersion type mixer, complete. 
1—J. H. Day 200 gal. SS double arm sigma blade jacketed mixer. 
i SS. 


1—Gemco SS double cone jacketed blender, 69 cu. ft. 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—-Robinson type 304 SS horizontal blender, 125 cu. ft. 
3—Sprout Waldron 30 cu. it. jacketed double ribbon blenders, 
steel. 
1—Stokes SS granulating mixer, Model 21-J. 
1—Sturtevant #7 dustite rotary batch blender—NEW. 


MISCELLANEOUS 

3—Badger SS heat exchangers, 500 and 600 sq. ft. 

4—-Patterson SS condensers, 200 and 300 sq. ft. 

4—Pfaudler glass lined thimble type condensers, 9, 14 and 62 
sq. ft. 

1—Struthers Wells SS 1150 sq. ft. single effect evaporator. 

2—Cleaver Brooks package steam generators, 150 HP and 500 HP, 
160 psi. 

1—Superior 300 HP package steam generator, 125 psi. 

1—Raymond 2 roll high side mill. 

1—Williams “Comet” 4 roll mill, complete. 

1—Sprout Waldron pelletizer, Type 501 FF. 

2—Mikro Bantam pulverizers. 

3—Mikro #3TH SS pulverizers. 

1—Vulcan SS bubble cap column, 4’ dia. x 25 plates. 


18—Stokes type 304 SS jacketed rotary vacuum dryers, 
3’ x 10’ and 3’ x 15’ 
20—Davis Engr. SS heat exchangers, 115, 134, 156, 174 
and 208 sq. ft.—NEW. 
9—Pfaudler Series R 2000 gal. glass lined jacketed re- 
actors complete with impeller type agitators, baffles 
and drives. 
150—Worthington and Durimet centrifugal pumps, 4 x 3, 
3x 2,2 x 1%, etc. 


G LB sons. & SONS, INC. 


HIGHWAY 22, UNION, N. 
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. . one of a series presented by 
Western Supply Company, Tulsa, to 
improve the “I.Q.”* of engineers... 
(*“Income Quotient’) 


Facts-of-Life for 
successful engineers 
must include attitude, 
self-appraisal, vision, 
understanding, respect, 
relaxation and “happiness” 


Achieving “success” and/or “hap- 
piness” in your professional and per- 
sonal future won't just “happen,” 
regardless of how diligently you apply 
yourself to your daily tasks, unless -your 
efforts are coordinated along specific 
paths of endeavor. Your life as an 
engineer must be counterbalanced by 
your: life as an individual — because 
‘engineers ARE human,” despite com- 
ment to the contrary. 

The engineer reacts to the same 
human stimuli and motivations as the 
man in the accounting division, the 
sales department, the repair and main- 
tenance crew, the general office force, 
or in the management division. All are 
motivated to varying extents by the 
same drives for recognition, self-respect, 
material progress, functional impor- 
tance, personal Pleasure, financial stabil- 
ity — and “security,” however, the 
latter is translated. 

The fact of the matter is no longer 
“theoretical,” it is accepted, proven, 
practical “common-sense”: to accomp- 
lish either or both of these achieve- 
ments, your pursuit of “happiness” 
and/or “success” must have (a) am- 
bition, (b) definition, (c) purpose, 
(d) direction. It is a life-long pursuit, 
subject to many detours and changes. 
In the pursuit itself, however, will be 
found much of its own reward. 

One of our basic problems seems to 
stem from our relationships with others 
—our reactions to the drives of other 
people and their reactions to ours, be- 
cause, like it or not, we are affected by 
other people, and they are affected by 
us. 

Professionally, we are affected by our 
superiors, associates and subordinates — 
both technical and non-technical. Per- 
sonally, we are affected by our family, 
our relatives and our friends — on and 
off the job. Our object then, is to 
ascribe to both our professional and 
personal life those qualities and human 
attributes which bring professional suc- 
cess and personal happiness. We must 
develop a formula for living. 

This limited space, of course, does 
not permit a full look at this most 
complex of subjects, but a more com- 
plete treatment of human relations in 
engineering is found in our Booklet 
E-6, ‘‘Facts-of-Life,” available free upon 
request. Write for your copy to WEST- 
ERN SUPPLY COMPANY, HEAT 
EXCHANGER DIVISION, P. O. BOX 
1888, TULSA, OKLA.—and remember, 
our success and happiness stem _par- 
tially from the heat exchangers in your 


| future. 
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New Aerosol Developments 


Recent advances in aerosol tech. 
nology reportedly eliminate problems 
in pressure-packaging two important 
classes of products: alcohol-based 
formulations and anti-perspirants, 


Nitromethane has been found tobe 
effective in stabilizing alcohol-con. 
taining aerosols against metal con. 
tainer corrosion. And a new non. 
metallic valve and closure has been 
designed which minimizes clogging 
caused by drying out of aluminum 
salts used in most anti-perspirant 
and deodorant formulas. Both devel. 
opments are seen as broadening the 
market for aerosols. 


A comprehensive report on these 
new developments plus articles on 
new hard carbides, polyethylene 
chemical containers and UDMH ap. 
pear in the November issue of U.S. |, 
Chemical News. See pp. 33-34 in this 
issue of CE. Or, get the expanded 
Chem News by mail each month, 


Write U.S.I., Room 905, 99 Park 
Avenue, New York 16, N. Y 


U. S. Industrial 
Chemicals Co. 


DOUBLE 


the length of filter runs 


Over 30 years of use in a 
variety of industrial and other 
installations have shown that 
Anthrafilt will give filter runs 
approximately twice as long as 
sand or quartz. Rates up to 200 
mgad are obtainable with less 
clogging and packing than simi- 
lar media. 

Plus these other advantages: 

Requires only half as much wash water. 

Keeps filters in service longer periods. 

Increases filter output. 

Gives better support to synthetic resins. 

Better removal of fibrous materials, 
micro-organic matter, etc. 

Ideal for industrial acid and alkaline 
solutions. 

Effective filtration from entire bed. 

Less coating, caking or balling with 
mud, lime, iron or manganese. 


ANTHRAFILT 


The Original Carbonaceous Filter Medium 
A Product of 


ANTHRACITE EQUIPMENT CORP. 
Main Office: 
P.O. Box 910, Wilkes-Barre, Pa. VA-2-4142 
Office: 
P.O. Box 1696, Erie, Pa., GL 4-3901 
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California Douglas 24600 | Fullerton, California 
ENcINEERING—November 27, 1961 205 


? 


‘“‘DAVENPORT’’ Continuous | 
DeWatering Presses PRESSING — DRYING 


and 
The mechanical extraction of excess liquids from COOLING Equipment 
various products can provide for efficient and eco- aii eaee 
nomical operation of a drying system. ‘“DAVEN- Continuous DeWatering 
PORT” Continuous DeWatering Presses have been Piretses 
performing such service for many years. See 
ROTARY DRYERS 
Let our engineers consult with you on your Pressing, Steam Tube, Hot Air 
Drying and Cooling problems or send for our catalog . . 
“A’. For quick reference consult your Chemical and Direct Fire 
Engineering Catalog. ; Atmospheric 


DRUM DRYERS 
DAVENFO ACHINE AND ROTARY COOLERS 
MIDDLE STATES Company Water and Air 
CORPORATION Davenport, lowa, U.S.A. 


REINEVELD 
centrifugals 


That’s all the time needed to open, thoroughly 
clean and inspect, and close this automatic 
stainless steel Reineveld Horizontal Separator. 


This means sanitary operation at all times and at least 
double the output of any other machine. Yield is higher, too, 
as solids remain undisturbed after separation until cut-out. 


Consult our listing in CEC or write for bulletin 356. 
Sold and Serviced by: 


HEYL & PATTERSON, inc. 


$5 FORT PITT BLVD., PITTSBURGH 22, PA, 


ADVERTISERS ... 


Sarco Company .................. 80 
Sharples Corporation ............ 14-15 
Sinclair Petrochemicals. Inc....... 
er Corporation, A.O........... 131 
ier, a Subsidiary of 

Internationa] Harvester Corp.... 191 
Standard Steel 193 
Sturtevant Mill Co................ 187 
Sun Shipbuilding & Dry Dock Co.. 32 
Surface Combustion, Div. of 


U. S. Industrial Chemicals Co. 
Div. of National Distillers & 


Chemicals Corp. .......... 33-34, 204 
U. S. Rubber Co. 

(Mechanical Goods) ........... 18-19 
U. S. Steel Corp. 

mer Miectric Corp... 160 
lace & Tiernan, Inc........ 178, 179 
Warnick Co., Charles F............ 207 
Western Supply Co................ 204 


Westinghouse Corp. 


(Motors & Gears).............. 36-37 
Wilfley & Sons, A. R....... Third Cover 
WKM division of 

ACF Industries, Inc............. 145 
Wolverine Tube Division of 

Calumet & Hecla............. 167-168 
Worthington Corp....... Second Cover 
Wyandotte Chemicals Corp....... 83-86 
PROFESSIONAL SERVICES .......... 195 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES. .195, 196 


NOTICES 

EQUIPMENT 

(Used or Surplus New) 


ADVERTISERS INDEX 


American Air Compressor Corp.....+-..+++ 202 
Bechtel Corporation 195 
Behr Machinery & Equipment Corp.....-- 202 
Best Equipment 200 
Brill Equipment 197 
Equipment Clearing House Inc.....--+--- 202 
Equipment Finders 196 
Eveready Supply 196 
First Machinery 200 
Freeland Products 196 
Heat & Power Co., Inc.......-++++++> 198, 199 
Industrial Plants 196 
“orpora- 
Loeb Equipment Supply Co......--+-++.++ 202 
Machinecraft Corp. 202 
Perry Equipment 201 
Standard Oil Co. (N. J.)...-eeeeeeeeerees 195 
Stanhope Inc., R. 202 
Stein Equipment 202 
Union Standard Equipment Co.....--++++ 200 


Wabash Power Equipment Co.....-+--++> © 2 
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92-4 LIQUID LEVEL CONTROLS 
191 
193 
these advantages! 
204 No moving parts in the liquid Easy 
“a Unaffected by acids or caustics ® Un- ARE YOU READY TO 
139 affected by pressure or temperature ° 
94 
Standard 2&3 pole unit listed by U/L ADVANCE WITH UTC? 
Two pole control sh b , : 
Are you a chemist or chemical 
a Catalog which gives © Single & Multiple pumps © Condensatecontamination | Polymer chemistry research? 
complete specifications @ Motor & solenoid valves @ Storage tanks Have you been gaining experience 
nti Special contvels te ® High & low cutoffs, ®@ Volumetric Metering in this field as a member of a re- 
custom requirements search group? Are you ready to 
145 Dept. 12 assume greater responsibility as 
-168 leader of a research group or 
over CHARLES F. 1961 Wi. hens section? 
Would you enjoy working directly 
A R R i ¢ - Berkley, Michigan with recognized professional 
65 COMPANY Telephone JOrden: SiGe leaders at United Technology Cor- 
poration’s modern research and 
wall development complex in the San 
Francisco Bay Area? ; 
al These outstanding openings are 
now available at UTC. You are:in- 
vited to write for complete details. 
SECTION CHIEF—PROCESS RESEARCH—This 
196 position available as a result of continued 
196 expansion in propellant research. Typical 
candidate will possess an extensive back- 
ground solving problems connected with 
196 propellant processing research, scale-up 
and elastomers. An advanced degree in 
chemistry or chemical engineering with 7- 
203 SE WN D YO. 0 R te years experience is necessary. Must have 
thorough knowledge of solid propellants. 
Will supervise and give technical direction 
to the Process Operations Research Section 
202 DE. R and report to the head of our Research 
195 Propellant Processing Department. 
DEVELOPMENT CHEMIST—This unusually 
200 PROBL EMS — attractive position in our Propellant Proc- 
sao essing Research Department will be filled 
202 by a candidate holding a masters degree in 
196 organic chemistry. Will assume responsibil- 
196 R " ity for the direction of a group engaged 
19 a“ in liner problems. Qualified applicants will 
sin have several years experience with adhe- 
03 sives, and polyurathane and polybutadiene 
99 base polymers. Must be creative and capable 
of assuming complete responsibility. 
All qualified applicants considered without 
96 regard to race, creed, color or national origin. 
02 
02 
02 H 
, Pater foremost builders of airlock feeders 
95 
02 p R Contact: C.F. Gieseler, Dept. 107 
i ATER PULVERIZER COMPANY | UNITED TECHNOLOGY CORPORATION 
517 A subsidiary of United Aircraft Corporation 
2 South 55th Court ¢ Chicago 50, Illinois | P. 0. Box 353 Sunnyvale, California 
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TECHNICAL REPORT 


DICALITE DEPARTMENT * GREAT LAKES CARBON CORPORATION * 612 SO. FLOWER ST., LOS ANGELES 17, CALIFORNIA 


Dow Lowers Filtration Costs With 


Douglas Babcook, assistant brewmaster, Dow Brewery, Ltd., demonstrates ease of re- 


moval of Solka-Floc/Dicalite precoat to J. H. McAuliffe, Brown Company representative. 


Four hours longer filter runs, polish- 
ing an additional 700 barrels of beer 
with the same amount of filteraids — 
that is what Solka-Floc/Dicalite pre- 
coating is doing for Dow Brewery, 
Ltd., in Montreal, Canada. 

Dow’s final polish filtration is 
through a Niagara filter followed by 
a tubular paper insert trap filter. This 
final polishing system was developed 
after extensive tests to achieve the 
most efficient and economical 
method of final polish filtration 
consistent with the highest standards 
of clarity. 

A Solka-Floc skin coat pre-coat 
technique combined with standard 
grades of Dicalite was adopted after 
an extensive test period. Through 
the use of Solka-Floc, diatomaceous 
earth “bleed-through” was prevented 
and longer cycles were obtained. This 
enabled Dow to eliminate slower and 
costlier pad-type trap filters and fully 
utilize their standard vertical metal 
screen filters. 

Dow’s new streamlined system 
consists of the following: The 
Niagara filters are pre-coated with 
25 pounds of Solka-Floc BW40 
(called Alpha Floc in Canada). This 
is followed by a mixture of 50 pounds 
of Dicalite Speedplus® and 15 pounds 
of Dicalite UF.® A combination of 
Dicalite Speedplus and Dicalite UF is 
used as body feed. 


208 


With this method, filter runs aver- 
age 14 hours, as against the 10 hour 
previous average, with 2,450 barrels 
throughput as compared with 1,750 
— yet filteraid consumption has not 
been increased! 

Assistant Brewmaster Douglas 
Babcook states that additional filters 
have been ordered because of the 
success of this method. ‘With the 
Solka-Floc/Dicalite combination, 
we have eliminated powder bleed- 
through, and have a quality beer 
filtration with greater economy,” he 
explains. “The combination gives a 
tough, resilient and even pre-coat. 
Also, the Solka-Floc fibres are short 
enough not to foul our proportioning 
pumps — asbestos was not good in 
this regard — and Solka-Floc shows 
no tendency to ‘ball up’ when being 
proportioned or pumped.” 

Further tests now in progress at 
Dow promise the same type of im- 
provement in primary filtration, and 
Dow has indicated its intention of 
expanding the use of this method to 
all its breweries if the completed tests 
bear out the early findings. 

If you have a precoating problem, 
or a “difficult” filtration, a Dicalite 
engineer will be glad to discuss with 
you the possible advantages of 
Solka-Floc/Dicalite combinations in 
your operations. 


Solka-Floc/Dicalite Precoating 


Dicalite’s ‘‘Man on the Spot’’ 
George Lee 
An important member of the group 
which helped work out Dow’s precoat- 
ing procedures was George Lee, of Lee 
Benner Chemicals, Ltd., Dicalite’s rep- 
resentative for eastern Canada. 

George has been identified with the 
chemical field for nearly 30 years, hay- 
ing received his B.A.Sc. in Chemical 
Engineering from the University of To- 
ronto in 1932. 

A short stint with Glidden was fol- 
lowed by sales work in the chemical 
division of Canadian Industries Limited. 
In 1946 he became vice-president of 
the McArthur Chemical Company, Ltd. 
Lee became the Dicalite representative 
when he established his own business in 
1955. 

Since founding Lee Benner Chemni- 
cals, George has specialized in filtra- 
tion, and has worked closely with many 
Canadian firms on filtration problems. 


J. H. McAuliffe 

Brown Company 
Jack McAuliffe, who pioneered the 
Solka-Floc application with Dow, has 
been with Brown Company, makers of 
Solka-Floc, since 1950. 

Starting as Assistant Export Sales 
Manager, he has been in Domestic 
Sales since 1955, developing new appli- 
cations and techniques of use. Ap- 
pointed Regional Sales Manager for 
New England and Quebec in 1957, he 
advanced to his present post in 1959, 
as Regional Sales Manager for Solka- 
Floc Sales for New England and 
Canada, and Regional Sales Manager 
of the Pulp Division for the eastern 
United States and Canada. 


TECHNICAL LITERATURE 
on Dicalite Filteraids is available 
on request. Write to the Dicalite 
Dept., 612 So. Flower St., Los 
Angeles 17, Calif. 


© 1961 GREAT LAKES CARBON CORPORATION 
LOS ANGELES, CALIF. 
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The VITAL Link 


IN YOUR 
PRODUCTION CHAIN 


-Oat- Downtime slows production or stops it entirely. Eliminate 


| expensive shutdowns by installing Wilfley Acid Pumps. 

i the Dependable, maintenance—free performance 

ne has become synonymous with the name Wilfley. Year after 

‘To- year, in countries throughout the worid, Wilfley 

fol- Acid Pumps operate continuously without atten- 

a tion, providing lower pumping costs in every installation. 

t of 

i When you are pumping corrosives, hot liquids, or 

3s in mild abrasives, there’s a dependable Wilfley Acid Pump 

wii. to do the job for you. Pumping parts are available 

tra- in a variety of metal alloys as well as plastic. 

any 

ms, 1” to 8” discharge sizes with 10 to 3000 GPM 
capacities, heads to 200’ and higher. 
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ACID PUMPS 


wiley Sond Pump, 
“Companions in Economical Operation” Write, Wire or Phone for 
Milley Acid complete details. 


; A. R. WILFLEY and SONS, Inc. 


Denver, Colorado, U.S.A. + P.O. Box 2330 
iF. New York Office: 122 East 42nd St., New York City 17, N.Y. 
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may pay for your trip the Chem 


You'll find ideas to tuck away in your mind, especially if your mixing problem involves such 
factors as viscosity, interfacial tension, thermal conductivity, specific gravity, particle size, 
settling rates, temperature, pressure, tank geometry. ™ You’ll see mixing know-how in action at 
Mixco’s Chem Show booth. The artist’s sketch below gives you an idea of the exhibit’s range, 
= Its most important features aim at the definition and most economical solution of mixing 
problems. Operating displays cover blending, liquid-solid suspension, liquid-liquid and 
liquid-gas mixing, heat transfer, flow patterns. § Why so much stress on mixing technique? 
First, because mixing isn’t always as simple as it seems. Not if you’re after real economy. | 
Second, to help you find a more satisfactory answer to your mixing problem. ® There'll be 
new LIGHTNIN models on view, too— 

samples of the means by which you mix 

fluids better and at lower cost than ever MIXCO fiuid mixing specialists 


Mi 
before. ™ And there’ll be Mixco repre- iying EQUIPMENT Co., Inc., 128m Mt. Read Bivd., Rochester 3, N.Y, 
sentatives able and willing to discuss _ InCanada:Greey MixingEquipment, Ltd., 100 Miranda Ave., Toronto 19, Ont, 


any matters of interest to you. In Europe: Lightnin Mixers, Ltd., Poynton, Cheshire, England 


Our booth is No. 146—opposite the left-side entrance to Main Floor exhibits. We'll be glad to see you, 


. 
Mi 
geome’ tion in'a gas-liquid col 


